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STREAMLINE L 





Tube-Turn welding fittings help to bring true stream- 
lining to a piping system. They not only save space 
and weight, but permit neater layout and more com- 
pact design, with lines of piping nestling closely 
together, hugging walls and making the best use of 
corners or odd spaces. Insulation is far easier in pip- 
ing systems where Tube-Turn welding fittings are used. 

Tube-Turn seamless steel welding fittings them- 


selves are basically streamlined. Their smooth inner 








surface, @asy Sweeping turns and full circuloril 


reduce pressure loss and flow resistance at v ital point 


where flow direction changes. 
“offsets” 
waves or ridges to accelerate corrosion or erosio= 
Write for Catalog 111. 

TUBE TURNS (Inc.) Louisville, Kentucky. Pram 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cle 
land, Dayton, Washington, D. C.. Houston. San Francis 
Seattle . . . Distributors located in all principal cit 


No flow-impedin 


where Tube-Turn fittings are used —»t 
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TRUTHERS 


AUTOCLAVES 


IN STANDARD AND SPECIAL 
ap SIZES UP TO 25,000 POUNDS 
PRESSURE PER SQUARE INCH 





1300 gallon unit, | 
linternal working | 
ipressure— 300 


|) designed for 15.000 
pounds working 


| pounds per sq. in. : by -. pressure per square 
Ou heating jack- . 1 4 a! 4 inch. 
| et. immersion me - 

electric headers. 


ing pressure. Built te 
ASME code, U-68. 





























450 galion unit, 300 
pound per sq. in. 
working pressure. 
Direct fired, heavy 
bevel gear drive. 


The units illustrated are typical of the hun- 
dreds of precision-built High Pressure Auto- 
claves designed and fabricated by Struthers 
Wells for the Chemical, Petroleum Refining, 
Paper and Pulp, Explosives, Textile and other 
Process industries. Built in all sizes using 
heavy forged steels or any corrosion-resistant 
alloys—to suit your specific processing re- 
quirements, in direct fired or jacketed units. 

Our engineers will be glad to cooperate 
with you, anytime, 









RENEE 
STRUTHERS WELLS CORPORATION 


Plants at 
TITUSVILLE, PENNA. and WARREN, PENNA. 
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R. S. McBRIDE, Editorial Consultant + PAUL WOOTON, Chief of McGraw-Hill Washington Bureau + MALCOLM BURTON, Washington Correspondent 





Army changes its mind on the Gopher Ordnance project . . . Military 


requirements demand all available alcohol capacity . . . Sawdust 
will be converted into alcohol in Oregon . . . All-time record supplies 


of fertilizer will be available next year . . . Catalog of surplus gov- 


ernment plants, buildings and equipment is in preparation . . . 
DDT may be excessively effective in its insect killing . . . The 


medical profession wants to know just how effective quinine really 


is .. . Bureau of Mines makes its plans for an investigation of 


synthetic motor fuels . . . More irreplaceable young men may be 


deferred by new Hershey ruling . . . Aluminum production is cut. 


GOPHER ORDNANCE WORKS 


Necotiations that were expected to 
lead to the operation of the Gopher 
Ordnance Works in Minnesota for the 
manufacture of sulphuric acid and super- 
phosphate have been held up. Army 
Ordnance has withdrawn the plant and is 
holding it until it can be determined 
whether operation of some of the oleum 
facilities should be started. The freeze is 
for a 90-day period pending determination 
of whether the production is needed in the 
war effort. If Ordnance decides to resume 
the manufacture of smokeless powder at 
the Gopher works, it is probable that the 
plant will be used also to make some 
superphosphate and acid as _ originally 
planned. 

Three firm offers were received by the 
War Production Board in response to its 
announcement that it was seeking firms to 
operate the plant and to convert the oleum 
plant and construct facilities for the pro 
duction of superphosphates. 


ALCOHOL NEEDS FORECAST 


Concress continues to press WPB for 
relief of the alcohol beverage industry so 
that it can go back to making hard liquor 
to replenish rapidly waning stocks. The 
danger of that “holiday” for the beverage 
makers from their present war job was 
frankly stated to a Senate committee by 
Dr. Walter G. Whitman of the Chemicals 
Bureau. He pointed out that military pre- 
cautions demand a readiness to make toxic 
gases for warfare if these are used against 
our troops by Germany. Without in any 
way presuming to forecast such methods 
of fighting he made it clear to the mem- 
bers of the Senate committee that a sub- 
stantial reserve stock of alcohol for poison 
gas making was an essential precaution at 
this stage of the war. 


No decline in the demand for alcohol 
is suggested by any of the responsible gov 
vernment officials as yet. The synthetic 
rubber industry and the making of mili 
tary explosives continue to impose huge re 
quirements, not only for the balance of 
1944, but prospectively also for 1945. 
Until the Pacific war has gone far enough 
to permit a resumption of natural rubber 
movement to the United States, alcohol 
makers are, it appears, going to be busy. 


MORE ALCOHOL SOUGHT 


New sources of alcohol are still being 
investigated by WPB by plant-scale and 
large pilot-plant investigations. After 
many setbacks the plan to produce in 
lustrial alcohol from wood sugar made 
from sawdust was approved. That project 
of Willamette Valley Wood Chemical 
Co. provides for a plant at Eugene, Ore., 
at a cost of $2,247,000 that is estimated 
to produce 4.1 million gal. per yr. at 
capacity. Waste sawdust is available for 
many times this output 

Pressure continues for the authorization 
of a new synthetic alcohol plant to use a 
high-temperature cracking process for 
manufacture of acetylene and ethylene 
from natural gas as a first step toward 
alcohol. Despite the recommendations of 
OPRD, that project had not yet had ap- 
proval for the proposed plant at the end 
of May. There had been premature previ- 
ous announcements that this plant for 
Louisiana was approved; but such was not 
the case. 

It continues to be impractical to divert 
petroleum refinery gases to alcohol manu- 
facture because of the great urgency of 
the high-octane gasoline program. How- 
ever, Washington feels that in the post- 
war period several new alcohol plants will 
be based on petroleum raw materials. This 


is because aviation gasoline operations now 
under way will not be required and may 
not be economical for other motor fuel. 


NEXT YEAR’S FERTILIZER 

A procramM for fertilizer for 1944-1945 
has been formulated by WPB. It contem- 
plates the availability of 700,000 tons of 
K,O from primary potash salts; 1,500,000 
tons of P,O, as superphosphate, triple 
super, and special phosphate fertilizers; and 
at least 710,000 tons of fertilizer nitrogen. 
These amounts represent an increase of 
about one-sixth in supply of potash and 
phosphate, but an increase of only 6 per 
cent in nitrogen as compared with the 
fertilizer year ending this June. High farm 
income will undoubtedly develop promptly 
a sufficient demand to absorb these all 
time record supplies. 


CAREER MEN PROMOTED 

Dr. Paut B. Dunsar, over 35 years a 
member of the staff of Food & Drug Ad- 
ministration, was named commissioner to 
succeed Dr. Walter G. Campbell who 
retired at the end of April after 37 years of 
government service. Charles W. Crawford 
was also advanced from the position of 
assistant commissioner to that of asso- 
ciate commissioner in order to fill the post 
vacated by Dunbar’s advancement. 

It is generally understood that these 
promotions are intended not only to 
recognize long and distinguished service to 
the public, but also to indicate an inten- 
tion of Federal Security Administrator 
McNutt to have the prevailing policies of 
F&DA continued in long established lines 
Since many of the administrative and 
public relations policies of F&DA have 
for years been under the direction of these 
two executives, it is very unlikely that any 
important modifications of policy will fol 
low at this time merely because they have 
each stepped up one rung on the official 
ladder. 


ARMY COOPERATES ON VALVES 


Sarety requires uniform adherence t 
the standards for hydrogen valves on high 
pressure cylinders carrying that industrial 
gas. Until recently not all cylinders used 
by the Army have complied with the 
standard screw requirement of a left-hand 
thread connection which effectively pre 
vents the attachment of hydrogen cylit 
ders where not intended, because only 
these valves of standard cylinders carry the 
left-hand thread. Recently, Compressed 
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VARIABLE SPEED ........... 


tremendous advantages on many applications and you'll find 
it's easy to secure even greater advantages from your variable 
speed drives if you use Master Speedrangers. 
Greater advantages because the Speedranger is a compact inte- 
gral unit... only one unit to mount .. . saves space, saves money. 
Greater advantages because Speedrangers are available for 
every current specification, every type enclosure, with gearheads, 
unibrakes . . . and in the whole wide range of types in the Master 
line This wide flexibility makes it easier to secure just the right 
drive for each installation. 
And it's easy to keep right on enjoying these advantages be- 
cause the all-metal construction of the Speedranger insures much 
longer trouble free service than units in which less durable mate- 
rials are used. In addition, the complete Speedranger is designed 
and manufactured as a unit in one plant by one manufacturer, 
so there is no division of responsibility for its satisfactory operation. 
Investigate how easily YOU can secure the many ad- 
vantages of variable speed operation if you use 


Master Speedrangers. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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Gas Manufacturers Association has per 
suaded the Army to cooperate. As a re 
sult, the Army has asked the Association to 
instruct its members to notify the chief of 
engineers if any Army cylinders with non 
standard valve are sent to their 
plants for filling with hydrogen. He will 
supply a new valve with proper connec 
tions which can be installed on the cylinder 


outlets 


before filling 


SURPLUS PLANTS FOR SALE 

Before the end of June it was unofh 
cially announced by interested executives 
of Defense Plant Corp. that several in 
dustrial works could be offered to inter 
ested bidders by Uncle Sam. First such 
establishments opened for discussion un 
der the new surplus property program 
included three detinning plants, two ex 
plosives nitration works of small size, one 
activated charcoal establishment, and one 
natural graphite mining and concentration 
unit in the South. 

Activities in the early weeks of this 
work are proceeding slowly. Officials are 
anxious that no blunders be made which 
would cause embarrassment in the pro 
gram. Only by cautious negotiations do 
they expect to establish precedents which 
can be followed regularly as other manu- 
facturing facilities become available for 
sale. 

Discussions on a much larger scale are 
expected. Included in the talk of Washing- 
ton is the problem of disposal of caustic 
chlorine facilities, especially those which 
Chemical Warfare Service is holding in 
reserve for the duration. The government 
would welcome a discussion of means for 
settling these projects promptly when it 
is certain that their need for offensive pro 
grams has passed. Final settlement in 
such cases can probably not occur at 
least until the end of active fighting in 
Europe is approaching. Meantime, they 
must be held in reserve to back up the 
stocks of chemical weapons which are at 
present adequate as reserves but would not 
suffice if new types of warfare should be 
forced on the Allies. 


SURPLUS PROPERTY CATALOG 


A catatoc is planned to describe the 
plants, buildings, and general production 
facilities which Defense Plant Corp. must 
sell ultimately as a part of its surplus war 
property disposal program. Early in June 
the staff of DPC was still working to de- 
velop some sort of a loose-leaf catalog 
which most usefully would serve both the 
government and those who might be in- 
terested in investigating the possibilities of 
purchase from Uncle Sam. The form of 
the catalog had not then been fully de- 
termined, but it was hoped that by July 
some items would be ready for this listing. 

Defense Plant Corp. has an investment 
interest in about 500 to 600 such establish- 
ments. Some of these doubtless will be 












taken over by the companies operating 
them, through exercise of options in con 
tracts under which they were built or 
operated. But a substantial percentage of 
the total will have to be converted from 
original war uses to something entirely dif 
ferent. It is this latter group which must 
be brought to the attention of would-be 
purchasers so that they most intelligently 
may study the individual establishments 
in which they might be interested. 

Firms interested in new plant possibili 
ties will want to keep in touch from time 
to time with the surplus property division 
of Defense Plant Corp. in Washington. 
From that source they will be able to re 
ceive information as to where plants are 
located and how this catalog may ulti- 
mately be made available. 


WPB TO COOPERATE 

Anotuer step in the Surplus War Prop 
ertyAdministration’s careful approach to its 
problem was taken late in May when W. L 
Clayton, SWPA administrator, announced 
that the War Production Board would co 
operate in the disposal of the property left 
over from terminated contracts. The 
work will be carried on by WPB’s 13 re- 
gional offices which will offer the available 
material in accordance with the price policy 
recently established by SWPA. The re 
gional offices will handle chemicals, alum 
inum, copper, steel and other raw materials, 
as well as semi-finished goods and scrap 
These will be disposed of to buyers who 
are permitted to purchase such surplus 
materials under the WPB regulations 


DISPOSAL AGENCIES 

Recutation No. | was announced by 
the Surplus War Property Administration 
in mid-May. It governs the declaration 
of surplus war property by the Army, 
Navy and Maritime Commission and in 
cludes a list of disposal agencies, the loca 
tion of their regional offices, who is in 
charge, the classification of property show 
ing types to be disposed of by each agency 
The entire regulation was published in the 
Federal Register of May 13, 1944, which 
can be secured from the Superintendent of 
Documents, Government Printing Office, 
Washington 25, D. C. The list of dis 
posal agencies has been increased to eight 
from the five suggested in the Baruch 
Hancock report. 


SUGAR AS RAW MATERIAL 


Periopicac revision of the allocations of 
various sugars for industrial use is required 
even more importantly this year than last. 
Assignment of necessary quantities of fer- 
mentable carbohydrates has been needed 
for various chemical and pharmaceutical 
production purposes. Manufacture of ethyl 
alcohol is of course the major user, but 
many specialties such as penicillin take 
their toll from the total supply. 
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Recent government estimates are that 
14 million Ib. of lactose would be avail 
able this year, of which approximately 
half has been allocated to penicillin manu 
facturers. Increased of othe: 
fermentables are provided by special new 
authorizations which permit makers of 
pharmaceuticals, allergy foods, vitamin oils, 
cough drops, and like products to apply 
for 25 percent increases in sugar supply, 
as compared with their base period allot 
ments. 






allotments 









OCCUPATIONAL DEFERMENTS 


Hopes For a more logical administration 
of occupational deferment for key regis 
trants in the 18 through 25 year old group 
were raised on May 17 by the addition of 
the Office of Scientific Research and De 
velopment and the Review Committce on 
deferment of government employees to 
membership in the important Inter 
Agency Committee, which has jurisdiction 
over recommendations to Selective Service 
in this field. Dr. Vannevar Bush, director 
of OSRD, was commissioned to report on 
the critical need for occupational defer 
ment of certain scientists and engineers 
engaged primarily in research, development 
and experimental production. The Review 
Committee, of which Edgar F. Puryear is 
chairman, may recommend occupational 
deferment of employees of foreign govern 
ments as well as the federal government 
who come within the criteria previously 
adopted by the Inter-Agency Committee. 

Additional activities that have been 
added to the previously approved list of 
occupations recommended by other claim- 
ant agencies include 1) Production of 
certain crude rubber in Liberia, as recom- 
mended by the Office of Rubber Director, 
(2) trained chemists for the production 
of explosives, as recommended by the 
Army Service Forces, (3) technical services 
relating to the manufacture of special 
lubricants as recommended by the Pe 
troleum Administration for War. 
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OVER-EFFECTIVE INSECTICIDE — 
AN INSECTICIDE can become too effective J ia con 
for satisfactory use. Washington is sen as a 
ously concerned as to whether the new » « 
synthetic DDT may not be excessively @. In su 
effective in its insect killing. This is one ee 
of the reasons why civilian use of this ease wis 
new product will not be permitted ths formed, 
year. The other reason, obviously mort J Possesse 
important, is that the Army is going te thetic m 
take the entire production for this season , Tygor 
Two problems are being investigated ie 
garding the desirable limitations to lations « 
placed on the distribution of DDT whee I tion; jn | 
Army demands no longer require the > pls 
tire commercial output. It seems probable pe 





that there will be no health hazard t 
human beings or to pets from gener 
household or institutional use of ths 
chemical. That point is being carcfull 
investigated by government and indust' 











HE use of Tygon “T”, the rubber- 

like plastic, for gasketing is indicated 
where pressure-tight seals are required 
in connection with the handling of 
acids, alkalies, fresh or salt water, alco- 
hols, oils, greases, or gasolines. 


In such service, the inherent chemical 
inertness of Tygon “T”, its non-aging 
and non-oxidizing properties, and the 
ease with which pressure-tight seals are 
formed, represent advantages not fully 
possessed by any other natural or syn- 
thetic material. 


Tygon “T” may be readily formulated 
to meet a wide range of specific 
requirements. It may be made in formu- 
lations which will not support combus- 
tion; in non-toxic formulations for food 
and beverage handling; in formulations 
of varying flexibilities, some of which 
fetain their flexibility at temperatures 


Chemically inert rubber-like material 


forms a pressure-tight seal unaffected 


by acids, alkalies, oil, or moisture. 


as low as 80 degrees below zero. Tygon 

“T” gasketing is suitable for use at tem- 

peratures up to as high as 150° F. 
Tygon gasketing is available in these 

forms: 

@® We can furnish sheets, tape, ribbons, 

strip or extruded rings from which 
you can cut your own gaskets; 
We can furnish the complete gasket, 
died out from sheets, or cut from 
extruded tube or rod stock, to meet 
your specifications. 

@ Or we can furnish molded gaskets 
to solve highly complex sealing 
problems. 


Why not send detail and assembly 
prints to us for analysis, suggestions, 
and samples of Tygon formulations 
best suited for your needs? Write today 
to: The U. S. Stoneware Company, 


Akron, O. In Canada, to: Chamberlain 
Engineering (Canada), Ltd., Montreal. 


The development of effective means 
of corrosion control has been the work 
of The U. S. Stoneware Company for 
more than 78 years. Today, some four- 
teen production divisions in the United 
States and Canada, all operating under 
unified research and management 
policies, are manufacturing a wide 
range of specialized materials, each hav- 
ing individualized abilities for combat- 
ing various corrosives. If you have a 
corrosive problem, we offer our help. 


Since 1865 


New York Akron, O. 
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TYGON TANK LININGS AND GASKETING MATERIALS * TYGON SHEETINGS FOR SURGICAL AND 


TYGON MOLDED ITEMS -« TYGON LIQUID FORMULATIONS ¢ TYGON DIPPING FORMULATIONS 
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research groups. It is hoped that the tox 
cologists will give this chemical a proper 
clearance later this year so that 1945 sales 
for fly sprays and similar applications in 
the hands of the general public may be 
permitted 

Agricultural uses of two types are being 
studied. Use on the farm in barns, dairy, 
and buildings other than houses may prove 
the most important future use. Some 
entomologists claim that a cow barn effec 
tively sprayed every three or four months 
will kill all flies which go into the barn 
and alight on the walls or other fixed equip 
ment. This suggests the possibility that 
the farm fly problem may be on its way 
to solution. But government experts are 
not going to OK that hopeful possibility 
until they are sure that there are not 
secondary disadvantages in having this very 
persistent insecticide where cows, chickens, 
and other domestic animals or pets may 
get it im excessive quantities. 

If used in orchards, there certainly will 
need to be careful restrictions imposed, 
ind perhaps for garden and other crop 
uses. This chemical is so potent against 
ilmost all types of insects that it kills the 
beneficial as well as the pest types. ‘Thus, 
effective spraying of an orchard might kill 
the bees and destroy their effectiveness in 
pollinating fruit. Obviously we might 
thereby rid the orchard of both pests and 
product 

A very extended symposium on studies 
by economic entomologists has recently 
been published in Journal of Economic 
Entomology. Those desiring to review our 
present knowledge of the use of this new 
chemical should secure the February, 1944, 
issue from Prof. Ernest N. Cory, secre 
tary, American Association of Economic 
Entomologists, University of Maryland, 
College Park, Md 75c. per copy) 


QUININE QUESTIONS ASKED 
Syntuesis of quinine by research fellows 
of Polaroid Corp. first stirred in Washing 
ton enthusiastic praise. The secondary 
and quite unexpected result, has been a 
controversy that is going on quietly in 
the medical profession regarding the effec 
tiveness of quinine. No one wants this 
controversy to lessen the compliment to 
the scientists who have made an important 
contribution to synthetic chemistry. The 
practical meaning of it all demands much 
more than a study of the new method. 


SYNTHETIC LIQUID FUELS 

Tue Senate has passed the appropria 
tion bill for the Department of Interior 
funds, including a large appropriation for 
the Bureau of Mines to start its investiga 
tions of synthetic liquid fuels. It is an 
ticipated that the members of the House 
will approve this new item and that the 
Bureau will therefore have its funds for 
use beginning the first of July. 
As adopted by the Senate, a total of 
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$30,000,000 is provided. Of this, $8,000, 
000 is definitely appropriated for use on 
contracts that will be completed or well 
under way during the fiscal year 1944-1945 
Ihe balance of $22,000,000 is authorized 
in a manner to permit contracts within the 
fiscal year for which payments will not be 
required until after July 1, 1945 

The Bureau plans are going ahead im 
mediately along the following lines: They 
will expand their small-scale research at 
Pittsburgh as fast as they can get men and 
equipment. They will complete plans and 
build immediately the larger experimental 
facilities for development work at the sub 
station of Bruceton, Pa., near Pittsburgh 
Ihe limiting factor in the latter item will 
be the ability to get both priorities for 
special machinery and skilled research men 
to do the work 


MORE DEFERMENTS 
Serective service director Hershey 
withorized state directors to expand the 
list of activities for which irreplaceable 
men 18 through 25 years of age may be 
deferred. On request of appropriate federal 
wencies, deferments may be made for 
men in crude rubber production in Li 
beria; chemists in explosives production; 
riggers and toppers in logging operations 
in California, Oregon, Washington, Idaho 
ind Montana; technicians on special lubri 


ints for the armed forces 


ALUMINUM PLANTS CLOSED 

Orvers to close operation of four 
iuminum potlines in the Defense Plant 
Corp.’s Alcoa operated plant at Maspeth, 
L.. I., were given by WPB’s Aluminum Di 
vision, to take effect in June. This is an 
other move to bring aluminum production 
more nearly into line with requirement 
ind to cut this production where the possi 
lities of saving fuel are the greatest 
SEASONAL CAN FACTORS 

Because paint manufacturing is seasonal 
n nature, members of that industry are 
now permitted to take in one quarter of 
the year up to 40 percent of the total 
quota of cans. Other seasonal industries 
can probably get comparable variations 
from uniform delivery if they will ask for 
t. But considerable advance planning is 
needed 


BRIEF GLIMPSES 

Industrial mineral reports have been 
prepared by the U. S. Geological Survey 
for numerous mica, fluorspar, pyrrhotite, 
kyanite, and other non-metallic mineral 
deposits of possible strategic interest. Be- 
cause these reports cannot be promptly 
published, they are made available by the 
Survey to those interested at Washington 
headquarters and occasionally at branch 
offices in the field where the greatest in- 
terest is likely to be found. Those wish- 
ing to consult such reports should address 
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the Washington office for such informa 
tion as to what is available and where. 

Real estate to the cxtent of about one- 
fifth of the land area of the United States 
is owned by Uncle Sam. State and local 
officials are complaining that private laric¢ 
owners pay an excessive share in taxes 
Nobody has vet figured out how Uncle 
Sam can be made to pay his share. 












Tax collection will be a job of ever 
factory management under the new law 
which undertakes to simplify tax report 
ing for individuals. Each company wih 
have to figure out both how to explain 
the larger deductions to its staff and how 
to simplify its own bookkeeping and re 











porting procedure 

Re-use of more containers is necessary 
There is nothing else so scarce now in this 
country as packaging materials 

Stock more coal now! This is an im 
perative bit of advice from Washington 
Everyone who can build a stockpile should 
do so to avoid shortages when transports 
tion is more difficult next winter. If any 
mines shut down now for lack of mar 
ket, somebody is sure to be cold or with 
out necessary steam coal later. 














Trade names are worth something, even 
OPA is now convinced of that. Part of 
the education came from the bootlegging 
of such things as cheap rayon hose which 
had been doped up to look like nylon. 
Purchasers in the black market at high 
prices were provided automatically with 4 
penalty as the inaccuracy of the nylon 
label was revealed at the first laundering 
Bootlegging of trade names can be pun 
ished by OPA and will be if industry goe 
at it right, and if they can catch the 
offender 

Settlement of war contracts was rathe 
fully provided for in early June legisla 
tion, but Congress postponed full consid 
eration of surplus property disposal 
lems. Since the flare-up over the veto of 
the tax bill which lead to the Barkeley 


urrection, Congress seems to be 






















ing Presidential leadership rather full 






k.verybody is content for the time being 
to follow the Clayton program f 
plus war property disposal. But the hone 







moon will probably be over when ¢ i 







campaigning starts 
Ammonium nitrate as grained an IS 

coated by new chemical engineering met! ] 

ods is proving amazingly satisfactor dur ‘ 
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ing early summer distribution. But 





packaging of this material is far fron 





solved, according to all reports to Was! 





ington 

Small plants will get the first 
resumption of civilian manufacture. Be 
it is the full purpose of WPB and othe 
Washington agencies to minimize 4 
kind of discrimination between one com 
pany and another as authorization ! 
granted to get back at peace business. Ex 
pectable, however, are plenty of charge 
of favoritism. 
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HEY'VE stalked the enemy in his own waters... 


waited days f or 


the prize, every minute tense with danger. At last the target has 
been sighted, its range, speed and course determined ... the torpedo is 
on its way. 

And now, more than 1,300 precision parts must function perfectly to 
steer the deadly charge to the target. The terrific blast against the enemy 
hull celebrates the courage of the heroes of the submarine service ... and 
the perfect combination of American creative genius and craftsmanship, 

In less spectacular but also important roles, this combination is at work 
for thousands of products essential in war and peace. As its share in peak 
production and high standards of many of them, Columbia supplies its 


customers with chemicals which always conform to exacting specifications. 


COLUMBIAQEHEMICALS 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING « PITTSBURGH 19, PA. 
SHICAGO +++ BOSTON +++ ST. LOUIS +++ PITTSBURGH +++ NEW YORK +++ CINCINNATI 
CLEVELAND * + * MINNEAPOLIS « + » PHILADELPHIA « + * CHARLOTTE 
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WATER, WATER—a veritable lake of 
it is required for the daily operation of 
Columbia plants. Visualize a body of 
water one mile long, over 500 feet wide 
and 10 feet deep. Within 24 hours it would 
be drained completely dry in order to keep 
Columbia plants in average production. 






“ 
—. 
See 





A THIRSTY CHEMICAL is Columbia 
Calcium Chloride. Its nature causes it to 
dissolve itself when exposed to relative 
humidities above 30-35%. Because of 
this, a fast-growing use is its employment 
as an economical dehumidifying agent in 
basements and other storage areas where 
dampness must be overcome. Its effec- 
tiveness can be gauged by the absorption 
capacities of one pound of 77-80% Cal- 
cium Chloride. At a relative humidity of 
70, it absorbs two pounds of water... at 
a relative humidity of 90, it absorbs five 
pounds of water—or five times its own 
weight! 





TOUGH GOING! In drilling the shafts 
for Columbia's limestone mine at Barber- 
ton, Ohio, 22.6 pounds of dynamite were 
required for each foot. As the total depth 
of the two shafts is 4,581 feet, approxi- 
mately 52 tons of dynamite were used 
in preparing the way for what is now 
the world’s deepest limestone mine— 


% 29% feo 
4,Ja) leet. 





ONLY A V-MAIL letter is always cer- 
tain to reach its destination overseas. For 
if the plane carrying your letter is lost, a 
record of its mail cargo quickly leads to 
the dispatch of a duplicate copy. Use 
V-Mail for fast, sure service .. . and to 
conserve valuable cargo space. One cargo 
plane can carry 400,000 V-Mail letters, 
112 planes are required to transport the 
same number of standard size letters—an 
important factor in the handling of 
34,000,000 pieces of overseas mail each 
week! And remember—V-Mail is the 
only mail that always flies. 





COLUMBIA CHEMICALS include 
Soda Ash, Caustic Soda, Sodium Bicar- 
bonate, Liquid Chlorine, Silene EF 
(Hydrated Calcium Silicate), Calcium 
Chloride, Soda Briquettes, Modified 
Sodas, Caustic Ash, Phosflake, Calcene T 
(Precipitated Calcium Carbonate), and 
Calcium Hypochlorite. 
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INTERPRETATION S 


This installment orders rules and 
regulations issued by the War Production 
Board and the Office of Price Administra 
tion during May, 1944 


item interpreted here may be 


covers 


Copies of each 
obtained 


from the appropriate federal agency 





SIMPLIFYING PAPER WORK 

In conformity with the Chemical 
Bureau's policy of transferring as many 
materials as possible to General Allocation 
Order M-300 to simplify paper work, 
metallic sodium, styrene, polystyrene, gly 
col, acrylic monomer and acrylic resin have 
been placed under that order and previous 
orders controlling these chemicals have 
been revoked. The transfer of metallic 
sodium does not introduce any substantial 
changes except to require that it be used 
for the purposes for which it was allocated 

At the same time WPB announced that 
for the first time dichlorostyrene and poly 
chlorostyrene, new materials developed for 
high frequency electrical insulation, have 
been placed under full allocation control. 


GLYCERINE REPORTS 


Because supplies of glycerine are ade 
quate to meet current needs, WFA has 
revoked War Food Order No. 34, which 
regulated use of the end product prior to 
the suspension of use limitations on April 
1. Since then monthly reports have been 
required from producers, TX hners, dis 
tributors and users. The new ruling, 
effective May 16, makes the filing of these 
reports unnecessary 


LARD AND PORK FAT 


Restrictions have becn 
the use of lard and rendered pork fat put 
chased and delivered during the period 
May 15 to June 30, for the manufacture of 
soap and edible finished products. A man 
ufacturer may use the lard and rendered 
pork fat that he buys and receives during 
the specified period, for the manufacture 
of soap without regard to quotas. These 
materials likewise may be used in the 
manufacture of edible products prior to 
Oct. 1 providing a report on the quantity 
sccepted and to be so used is made to the 
Fats and Oils Branch on or before July 15 


removed on 


GRAPHITE CONSERVATION 


AN AMENDMENT of WPB conservation 
order restricting delivery, acceptance, and 
processing of graphite to quantities auth 
orized, has removed Madagascar fines and 
has added Ceylon amorphous, over 95 
percent carbon, to the controls of the 
order and has lifted all restrictions on 
delivery of foundry crucibles. It also pro 
vides a small order exemption of 200 Ib 
a month on Madagascar flake graphite 


PROTECTIVE COATINGS 


A proposep order establishing uniform 
procedure for allocating raw materials 
required in the production of protective 
coatings has met with the approval of the 
industry advisory committee. Simplified 
allocation procedure also has been ap 
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proved by the committee. This procedure 
deals particularly with allocation of organic 
lacquer solvents and as presented by the 
Chemicals Bureau involves a system of 
broader end uses than those required in 
the past. Despite the general improvement 
in the drying oil situation, the committce 
favored retention of order M-332 which 
limits the use and delivery of oil for pro 
tective coatings, for so long a period as 
War Food Order 42 governing drying oils 
remains in effect. 


POTASH ALLOCATIONS 


As a result of increased production, all 
illocations for high grade muriate salts for 
igricultural use from June 1944 through 
March 1945 will be 30 percent larger than 
those from June 1943 through March 
1944. Improved production technique, 
incentive wage plants, and expanded facil 
ities are responsible for the increased out 
puts. Domestic production also is expected 
to supply the needs of Canada, Latin 
American Republics, the West Indies and 
New Zealand but to help the over-all 
supply, WPB announces that a 10,000 ton 
shipment of high grade muriate from 
Russia has been arranged 


PINE OIL ALLOCATIONS 


Propuction of steam distilled pine oil 
in the southern pine district has been 
drastically reduced and stocks have been 
completely depleted at various distribution 
points throughout the country. Attempts 
ire being made to step up production and 
to replenish inventories but in the mean 
time WPB has announced that allocations 
for uses other than those of a military 
character cannot be Pine oil is 
distributed to consumers from 200 
stock points which are supplied by tank 
car shipments direct from the producer and 
officials said it would not be economical to 
attempt to replenish stocks by less than 
tank car shipments even if drums and labor 
which would be needed for such shipments 
available 


madc 
somec 


were 
FATTY ACID INVENTORIES 
AMENDMENT to War Food Order 87 
permits the basing of fatty acid inventory 
limitations on current consumption. The 
required 60-day limitation previously had 
been based on one-third of the aggregate 
use from June 1 to Dec. 31, 1943. Now 
the limitation may be figured on the 
previous 60 days usage or on scheduled 
operations for the ensuing 60 days. The 
amendment also raises the quantity of 
fatty acids not subject to inventory con 
trol from 3,000 Ib. to 12,000 Ib. to remove 
the possibility of placing purchase pen- 
alties on small users by making it possible 
for them to purchase in ton-lot quantities. 


ALKYD RESINS 


As a conservation measure, effective 
June 1, alkyd resins may not be used for 
low visibility exterior gray paints except as 
primers for maintenance of ocean-going 
vessels. The order does not apply to new 
vessels or to naval vessels. A previous 


order directed that all phthalic alky 

resms to be used in Specifications 
ES-680A and all classes except 147 and 
248 are limited to a phthalic anhydrid 
content based on solid resin of 31.5 px 

cent. For Army Specification 3-175, 3-17" 
3-178, 3-183, and AXS-946, the limit js 
set at 31.5 percent. For Specification 

AXS-750 -752, the limit is 16 percent 
For Navy Specification 52R13, the limit 
is 24 percent and for Maritime Comm 

sion Specification 52-MC 21 the limit als 
is 24 percent 


MISCELLANEOUS ORDERS 


Direction 5 of Priorities Regulation 3 
to place bleached shellac under end us 
control as a maimtenance, repair and ope 
ating supply, has been amended. Th 
amendment prohibits the extension of 
AA-1 and AA-2 blanket MRO ratings. 

Because a manufacturer often must 
obtain materials for his product before he 
receives the order from lis customer, WPB 
amended Order M-340 which governs the 
sale of miscellaneous chemicals. Now a 
manufacturer 1s permitted to obtain mate 
ials on the basis of expected orders. 

Limitation Order L-40 has been changed 
to remove the restriction on the use 
fish liver oils and other oils in feeds. 

Applications for priorities assistance for 
refrigeration equipment other than indus 
trial processing and air conditioning equi 
ment are to be filed with local WPB fx 
offices. 

Ihe Chemicals Bureau has rec 
mended the removal of becswax and 
nauba wax from List C of General Import 
Order M-63. 

Oiticica, castor, cashew nut shell, 
raw linseed oils are still subject to WF 
32 which restricts consumption to spc 
percentages of average use in 1940 
1941 but other distribution controls 
been revoked 








The small-order excmption for tr 
lene glycol has been raised from 250 
600 Ib. and for mixed glycols from 25 
to 1,000 Ib. The new order also pr 
for submission of a customer's use c 
cate in place of Form PD-600, former 
required for certain intermediate quai 
of glycols above specified exemptions 


PRICE REGULATIONS 
Importers who contracted for natu 
menthol at a higher price before the 
ing of $15 a Ib. went into effect. 
qualify for a higher ceiling price on resales 
The new producer of superphosph.te # 
Searsport, Maine, was granted a coil 
level of 82c a unit of APA. This is : 
with the price of 75c a unit at Lowe 
Mass., considering the difference in f:cig™ 
charges on phosphate rock 
OPA has price schedule for vegeta 
waxes same as those listed by W!'B 
import licenses required by American bu 
ers except a single price of 45c a |b. 
established for ouricury wax. Prive ! 
Western Hemisphere pure beeswax 
re-established at 38c a Ib 
Maximum price for hydrogenated | 
set at lic a Ib. over the ceiling for bax 
or standard commercial lard which 
14.55c a lb. in tierces at East St 
and Chicago. 
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THE COST OF 
Lomorrow’s Peace 
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1 victe into a lasti 
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Lan we col up to their great expectatiol 


his is the last opportunn 


~ ¢ 


in we did in the Twenties and the Thirties. 
We have our backs to the wall, and tl 
f World War I and a thirteen-veat depressi n 
I] upon us. The final test of our Way ol life 
\s we look over our shoulder into the im- 
ite past, we scc little to encourage us. But 
;o see much to make us pause. We see a 
ndous fighting machine, created in a mat- 
ter of months by the miraculous organization of 
POUTCRS 

We, the largest of the peace-loving nations, 
ave overnight become masters at the business 
waging war. Today, as a result of the co- 
dination of industry, labor, and government, 
producing for war alone as much as our 


ormal production for peace. 


W have amply demonstrated our ability to 


Namess the vast productive capacity we possess. 


Whi cannot these resources, which we have 
organized so ethcienth for the destruction of 
life and property, be directed toward the 
destruction of the causes of war? 

May not the patriotic and emotional strength 
and the unity of action which have been stimu- 
lated for the purpose of winning the war be 
directed, at least equally well, toward the attain- 
ment of world peace and international harmony: 

If they are not so directed, what lies ahead but 
another war? And how can America, in a world 
that is so rapidly shrinking in size, avoid involve- 
ment in any of tomorrow's conflicts? 

International peace 1s an ambitious dream 
and its price 1s high, but the price of war is 
even higher. Our world cannot long survive the 
periodic waste of its human and material 
rCSOUTCCS., 

Our country can be the most potent single 
force in bringing about the international under- 
standing that leads to peace, in developing the 
unity that will make the most of the ample 


resources nature has provided evervwhere. 


There is no unity in selfishness. There can be 
no unity if any one of the great powers fails to 
do its part in determining and eliminating from 
the world the basic causes of aggression. 

These basic causes stem from greed and the 
suppression of opportunity for individual prog- 
ress; for self-preservation is the first law of 
nature. 

Mussolini's dramatic march on Rome in 1922 
was made possible by disillusioned veterans of 
World War I who could find no jobs and whose 
future held no promise. Some of Hitler’s most 











determined followers came from the same ranks. 


Men denied the opportunity to make a living, 
for themselves and for their children. arc casy 


prey to false doctrines and dangerous “isms.” 


In any realistic appraisal of our domestic 
problems—economic, labor, racial—it is clear 
that we can solve them, not by waiting until we 
reach some utopian accord, but by making a 
series of compromises. We do this because we 
know how discord can impair the verv roots of 
private enterprise, s¢ lf-covernment, and self- 


I Mwc- 


discipline—the essentials of a dynamic « 
racy 

Similarly, peace ful reconstruction of our world 
economy depends on the ability of nations to 
reconcile their differences in a series of working 
agreements 

If we in the United States want lasting peace 
and if we want to preserve Oul democratic way 
of life, we must take over our full share of the 
task of initiating these compromise measures. 
Acknowledging our inescapable responsibility as 
the greatest economic and military power in the 
world, we must attempt to insure the free flow 
of world trade, and develop—with profit for 
both parties—backward areas abroad as well as 
at home. And we must do this by making all 
nations share the re sponsibility, not by allowing 
ourselves to be manoeuvered into being an inter- 


national Santa Claus. 


With our allies, we will have to see to it that 
the devastated portions of the world rehabilitate 
themselves as quickly as possible; that practic- 
able and realistic trade and economic relations 
between nations are developed; and that the 
energies and productive capacities of these na- 
tions are set free to function in a climate that is 
favorable to the growth of free enterprise and 
individual initiative. As the most powerful 
economic force on earth, we have the most to 
gain and the most to lose at the peace table: 
and we must never forget that with our power 
comes responsibility. 

We cannot hope to solve all of the problems 
of all nations—nor even all of our own—but our 


wav can become the way for more of the world’s 


humanity. Our strength can become the guiding 


spirit of the smaller nations 


In the development of a sound American 
foreign policy, let us take care not to attempt 
to control the destinies of other nations. Let us 


remember that we must set the example of self 


determination of independent, free peoples 


Freedom is essential to international peacc 


and free competition—whether it be betwe« 


individuals, between businesses. or between na 


tions—is the Mainspring, the synchronizer, ai 
the preserver of freedom. For competition alwa' 
1S synonymous with private enterpris¢ 

We are not a covetous nation. We have mn 
territorial ambitions. Our international commer 
cial aspirations are dominated by the convicti 
that we have a great stake in world unity an 
world prosperity. We know that we can 


longer live apart from other nations and t! 


we cannot ignore the fundamental clenx 
which affect the well being of other countric 
Our foreign policy must encompass a Ww r| 


of trade, and help develop if. 


We dare not blunder in the execution of that 


foreign policy if the American wav of life is | 
survive. A democracy resolved upon isolation 


doomed in the world of tomorrow. 


Let us resolve that out of this devastating 
catastrophe we shall emerge with fuller w 
standing and greater determination to build | 
kind of world which can materialize only if t! 
country has the vision and the will to sce 
through. 

We still are free to decide our own fate—sti! 
free to shape our own future. We still are free! 
preserve the liberty and happiness that has mac 


our country the hope of the world. 





President, McGraw-Hill Publishing Company, 1 
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. Big Questions About Little Business 





Suau “small business” (herein defined as “any 


enterprise for profit” employing “500 persons or less” 


or whose net sales “shall aggregate not more than 
$1,000,000 for any calendar year”) be entitled to tech- 
nical and economic research at government expense? 
Shall such concerns be allowed the preferential use of 
“any invention, discovery, trademark, process, patent 
or patent right” whether held by “any government 
department or agency or any person, firm or private 
corporation”? 

Shall “small business concerns and groups of such 


| concerns” be authorized by a new billion dollar govern- 


ment-sponsored “Small Business Corporation” to use 


“the physical, chemical, engineering, and other tech- 


nological, research, laboratory, and technical services 


| and facilities of the Federal, State, and local govern- 


ments, educational and research institutions and foun- 


' dations and of qualified individuals and private enter- 


prises ? 

Shall small businesses be entitled to government- 
guaranteed bank loans for reconversion and for work- 
ing capital irrespective of “the collateral offered or the 
lack of any collateral, or the status of the balance sheet 
or financial statement”? Shall small business be given 
pnor right to “purchase, lease or otherwise acquire 
government-owned or controlled surpluses of mate- 
fials, equipment and plants”? 

The quoted words and phrases above are from 
Senate bill S$. 1913 introduced May 12 by Senator 
James E. Murray of Montana as chairman of the 
Special Committee to Study the Problems of Ameri- 
an Small Business Enterprises. It was read twice and 
referred to the Committee on Banking and Currency. 
To those of us who saw some slight threat of regi- 
mentation in Senator Kilgore’s several proposals for 
Political control of research and technology, this 


latest outgiving is evidence that in spite of all our 
opposition his ideas for national socialization of busi- 
ness have continued to receive support from his close 
colleagues in the Senate’s Military Affairs Committee. 
That these ideas can become part of the present 
popular interest in helping little business at the 
expense of big business shows excellent timing and 
shrewd strategy. Thus if we continue to oppose the 
principles underlying these “reforms,” we automatic- 
ally line ourselves up with the agencies of monopoly, 
cartelization and economic crime. 

Few if any of us would disagree with the statement 
of Mr. Maury Maverick, chairman and general man- 
ager of the Smaller War Plants Corporation, that little 
business is the backbone of free enterprise in America. 
When we close up the 3,000,000 stores, shops and 
plants that employ less than 500 people each, we are 
through as a nation and as a people. Even in manufac- 
turing we cannot possibly afford to shut down the 
smaller factories that supply more than 60 percent of 
our normal civilian production. But the simple and 
apparently forgotten truth is that we are not going to 
shut them down. They have so proved their economic 
value to the American way of life that they will con- 
tinue, probably even in the face of such un-American 
practices as paternalism, preferential treatment and 
governmental subsidies. 

This coddling of the little fellow may seem like good 
politics to the senators, especially in a year of presiden- 
tial election. But in many ways it insults the intelli- 
gence and integrity of all thinking people who, 
whether in big companies or little companies or as 
individual soldiers and sailors, are fighting for the 
fundamental principles that have made America great. 
Equality of opportunity is just as important for busi- 
ness enterprises as it is for each of us as individuals. 











HELIUM 


Recovery Process Improved 


Immediate availability of helium 
for private and commercial users 
renews interest in possible in- 
dustrial of this 


unique spectacular 


applications 
The 


wartime expansion program in- 


gas. 


creasing production 25 times the 
prewar output is due to the ad- 
dition of four plants and to im- 
provements in extraction meth- 
ods and increased efliciency of 
operation. Since the early years 
of the Amarillo 
progress has been made in the 
methods of removing carbon di- 


oxide and other constituents in 


plant much 


gases which is reflected in the 


new plants.—Editors 


ELIUM production activities came into 
H world-wide prominence in 1938 when 
the Nazi government asked to buy 18,000,- 
000 cu.ft. of helium to inflate dirigibles 
The United States denied the request, thus 
depriving the Nazis of a strategic instru- 
ment which was to have been a part of the 
arsenal of fascism 

Most of the helium is allotted to the 
Navy for giving buoyancy to blimps on 
patrol against U-boats. The requirements 
of the Army are also met. Some helium is 
used in anesthetics, in deep-sea diving, in 
treatment of respiratory illnesses, and in a 
new welding process for magnesium air 
plane parts. 

In 1942-43, the Amarillo, Tex., plant 
facilities were expanded further as a part 
of the Bureau of Mines’ $16,000,000 
helium program. A new plant was rushed 
to completion at Exell, Tex., and went 
into production in March, 1943. Another 
plant in the Southwest began producing 
in October, 1943, a fourth unit started pro 
duction in January, 1944, and the fifth 
plant—the Navajo unit—was opened in 
March. 

From its plants in the Southwest the 
Bureau has shattered all previous records 
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Where carbon dioxide, water vapor, and hydrogen sulphide are removed 
from incoming helium-bearing natural gas by a scrubbing process at Exell, 


Tex., plant of the Bureau of Mines. 


Production is now 25 times the prewar 
output. At the same time, improvements 
in extraction methods and increased efh 
ciency of operation have reduced the pro 
duction cest of helium to about Ic. per 
cu. ft 

The helium content of the incoming 
natural gas at various plants operated by 
the Bureau ranges from 1 to 7 percent. 

The first step in the process of helium 
extraction is the removal of small quantities 
of carbon dioxide and water vapor con- 
tained in the helium-bearing natural gas, 
and the removal of hydrogen sulphide, if 
any. Usually the carbon dioxide comprises 
only about 4 percent of the volume of the 
untreated gas, but some gases contain 
larger percentages. Depending on the 
capacity of the plant and the carbon 
dioxide content of the gas, the weight of 
carbon dioxide removed may total several 
tons a day. It would not require a large 
quantity of carbon dioxide or water in the 


Several tons are removed in a day 


solid state to plug the small tubes 
part of the extraction equipment 

The carbon dioxide and water vapor at 
removed from the incoming natural ga 
by a scrubbing operation which employs: 
mixture of solutions of monoethanolamine 
and diethylene glycol. These chemical 
are reclaimed later by the addition of hes 
which releases carbon dioxide, hydrog 
sulphide, and water. Therefore, th 
chemicals are regenerated and only adé 
tions due to mechanical loss are necessat 
for the successful working of the cyck 
The removal of carbon dioxide, watt 
vapor, and hydrogen sulphide (if present 
is effected at about 650 Ib. per sq, in. 

By use of countercurrent heat exchang 
ers the natural gas, freed of carbon dioxiét 
and water vapor, is cooled progressively © 
—185 deg. C. At that temperature, a 
under a pressure of about 300 Ib. per § 
in., all the constituents of the natural g% 
except helium and a small amount 
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nitrogen, are liquifed The liquids then 
are withdrawn 
back through the heat exchangers, and are 
warmed to room temperature by the in 
The crude helium, which has 
State 


from the apparatus, sent 


coming gas 


remained in a gaseous throughout 
the operation, is withdrawn at the top of 


the equipment for further purification 


The initial refrigeration of the natural 
gas and the gas needed to continue the 
process 1s produced primarily by means 
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Water pumps and coolers in the Exell helium plant. 
This is one of five such plants of the Bureau 
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of an expansion-engine cycle. Nitrogen 
that has been separated from the natural 
gas is compressed to about 600 Ib. per 
sq. in. and expanded through the engine 
The engine 
hydrotarder which provides a means for 


runs a hydraulic brake or 
the removal of heat energy from the nitro 
gen. The temperature of the exhaust from 
the engine is about 85 deg. C. lower than 
the temperature of the inlet high-pressure 


gas and this exhaust is employed to cool 


Gas from removal towers is cooled and all constituents except helium and 
some nitrogen are liquefied. Nitrogen is then separated leaving helium 








the nitrogen flowing to the engine. The 
nitrogen is thus cooled progressively until 
a sufficiently low exhaust temperature has 
been reached. The nitrogen refrigeration 
cycle is entirely separate from the natural 
gas cycle. 

Helium of about 50 percent purity is 
produced in the operation, the impurity 
being nitrogen. High-purity helium could 
be produced in one operation, but as 
helium is soluble in the liquefied natural 
gas and as high pressures are required for 
the production of high-purity material, 
appreciable quantities of helium would be 
lost through solubility. To avoid such 
losses, the final product, which has a purity 
of more than 98 percent, is produced in 
two steps. These steps, although distinct, 
are similar as to method and are carried on 
simultaneously. The second cycle, which 
operates at a pressure of 2,500 Ib. per sq. 
in., discharges the purified helium directly 
into tank cars or other shipping containers 
without any further compression. Modern 
shipping containers for helium consist of 
a number of seamless steel cylinders 
mounted on special railroad trucks. Less 
than one minute is required to claim the 
helium from a given cubic foot of natural 
gas aiter it enters one of the helium 
plants. 

“Aside from the future of helium for 
use in lighter-than-air craft,” Director R. R. 
Sayers, of the Bureau has stated, “I believe 
that the years to come will bring forth new 
and better uses for helium. We have only 
scratched the surface in its application in 
the field of medicine. We have barely 
touched the field of industrial utilization. 
This wonder gas, by its inherent traits, 
challenges science to harness it, to put it 
to use in new ways in the factory, in the 
hospital, in the home for a better way of 
life for all of mankind.” 


Exchanger, reboilers, and columns of the new carbon 
dioxide removal equipment at Amarillo helium plant 

















Development of the fluid catalyst 


process for aviation gasoline 


manufacture has aroused much 
interest in the possibilities of 
achieving better solids-gas con- 
tacting for a variety of purposes 
by the use of “fluidized” solids. 
Tracing fluidization processes 
back to their first appearance in 
the patent literature, Mr. Kal- 
bach points out that despite the 
considerable time it has found 
occasional use, it is only recently 
that the full implications of the 
fluidizing tool have been recog- 
nized. He suggests a number of 
uses and proposes a process for 
fuel gas purification.—Editors 


We is essentially a chemical engineer- 
ing tool for obtaining intimate con- 
tact between gases and soldis is the sub- 
ject of this discussion. This tool, “fluidiza- 
tion” of solids in a finely divided state by 
means of a gas, is an idea that has been 
abroad in the world for a long time, but 
has only been brought into large scale and 
spectacularly fruitful use within the last 
few years. In the United States the most 
noteworthy example is the fluid catalyst 
system for cracking petroleum, which has 
been reduced to practice on an immense 
scale by Standard Oil Development Co. 
and its associates. The statement that the 
general idea underlying this application of 
fluidization is not new is in no sense derog- 
atory to those who have brought it to 
successful employment, since that is the 
way with most scientific ideas. A thought 
generally occurs to a number of people 
before it reaches the mind of the person 
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Improving Solids-Gas Contacting by 
FLUIDIZATION 


generators; and in most gas-phase reac- 
tions employing solid catalysts, such as the 
contact process for sulphuric acid \ 
variant, where the solid is dropped through 
a stationary or rising bed of gas, also is 


or group with the genius to appreciate the 
full implications and to apply it under opti- 
mum conditions. 

rhe present article will describe some- 
thing of the history and logic of fluidiza- 
tion without attempting to discuss the de- 
sign features of actual systems, which must 
await the relaxation of present restrictions 
on war-important technical information. 
In addition to a preliminary review of the 
methods of obtaining solids-gas contact 
which have come down to us from the past, 
we will glance here briefly at the fluid 
catalyst process, and also at an as yet 
hypothetical adaptation of fluidization to 
manufactured gas purification. 

Many methods have been used for 
bringing about solids-gas contact, probably 
the first being the technique of air and 
solar drying developed by our pastoral an- 
cestors for the drying of fodder and fruits, 
and later, of sodium chloride and other 
soluble salts. With the coming of indus- 
trialization and the need for reliable per- 
formance independent of the vagaries of 
wind and weather, dryers of many types 
began to make their appearance. Today, 
some present the solids on trays or belts 
to the action of air or gas under con- 
trolled conditions of temperature and hu- 
midity; others provide for circulation of 
the air or gas through solids supported on 
grates or porous belts. In still others the 
solids are continually raked, agitated or 
tumbled through the gases. In addition 
to drying, solids-gas contact is needed for 
other purposes such as metal winning. 
Primitive man’s method of using open 
fires for recovering the lower melting 
metals gave way to processes leading to 
the modern blast furnace, but even this 
differs in no essential principle from the 
early blast furnaces which are still used 
by primitive races today. 

The idea incorporated in the blast 
furnace, namely, the passage of an appro- 
priate gas through a bed of solid restrained 
by its own weight or by the walls of a 
confining chamber, occurs again and again 
in modern technology. Examples are 
found in gas dryers and solvent recovery 
equipment using adsorptive solids; in gas 
masks; in gas producers and water gas 
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found frequently. An early form was the 
shot tower, still to be seen in some of the 
Eastern states. Soap powders are some 
times so produced, and when centrifugal 
motion and eddy currents are added to the 
basic idea, the modern spray dryer results 

None of these ideas is completely satis 
factory and universally applicable for solids 
gas contact, owing to one or more of 
several reasons: poor control of tempera 
ture, atmosphere and uniformity of con 
tact; low capacity; frequent high main 
tenance; and time lag in securing penctre 
tion of heat and reacting gases into the 
interior of the solid particles, due either 
to film resistance or to the diffusional 
resistance of the particles themselves. 

No single solution of the problem can, 
in fact, be expected owing to the diverse 
aims of solids-gas contacting operations, 
but the fluidization idea does offer sole 
tions in certain cases which for elegance 
and simplicity are as satisfying to the im 
tellect as their pragmatic success is gratify 
ing to their industrial proponents 


PRINCIPLE OF FLUIDIZING 


It has been observed that if a stream 
of gas is passed upwardly at a suitable 
velocity through a bed of suitably sized 
solid particles, the particles are throws 
into a state of extreme agitation. Tk 
bed of solids will be found to expand 
under the influence of the rising gas so that 
each of the particles is individually su 
pended in the gas stream and all of ® 
surface is available for contact. ‘Ther 
exists what is called a pseudo-liquid lev! 
above which a comparatively smal] amount 
of the finer material which is carried o# 
of the solid bed, or pseudo-liquid, remaiss 
in suspension. This interface presen® 
much the same appearance as the stat 
of a boiling liquid. The extremely turbe 
lent action within the pseudo-liquid m# 
be demonstrated by adding to it particles ¢ 
a dissimilar color. It is then observe 
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the the 


addition 


great 


added walls of 


chamber or by 


through 
the 


of hot solid particles, 


continuous 


in unusually uniform 


temperature condition is observed through- 
out the fluidized mass The pseudo liquid 
possesses many of the properties of a truce 
lig in that it may be withdrawn trom 
( led to the main body of fluidized 
material through pipelines and valves 
| i continuously operating system can 
be esigned by providing a hopper ot 
t pe from which the solid material 
is ked up by a moving gas stream and 


chamber, while 


dizing 


tl continuously with 
dr t wnother connection. Usually 
} eparator ! onnected to the gas 
outlet to recover fine solids which are car 
ried above the pseudo-liquid level 
While it is apparent that systems of 
this type possess desirable characterist 
for carrving out certain types of react 
they are, of course, not without thei 
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Patented Feb. 18, 1879. 






Coe las 


Phe 
fluidization chamber must then be 
that, the the 
desired contact time is obtained and only 


vidual particles hold-up of solids 
in the 
sufhcient so on average, 
a permissible proportion of the solids is 
allowed to escape from the chamber before 
a certain critical contact time 

On the other hand, the complete and 
efhicient obtained between the 
gas and the solid, the small size of the 
handled, the 
plicity of the contact equipment and the 
uniform conditions existing throughout the 
contact chamber by virtue of the excellent 
mixing which prevails are compelling ad- 
for Fur 
the fluid-like characteristics of 


contact 


particles mechanical sim- 


vantages certain applications 
thermore, 
these systems can be used to accomplish 
various other aims besides simple solids-gas 
ntact. Systems have been devised tak 


idvantage of these properties in the 


ransport of 


finely divided solids and in the 


paration of solid 


s of differing specific 


gravity particle size using a fluidized 
lid as the logical equivalent of the dense 
nk-and-float process.’ Again, 

finely divided solids circulating in a fluid 
ized system can be used as temperature 


ntrol and heat transfer agents in carr 


t gaseous reactions, inert solid 


s being heated or cooled in a s« pa 
— 


lambder 


md then introduced into the 


tion vessel for heat control purposes 


rhe possibility of combining one or more 
of these auxiliary steps with the achieve- 
ment of solids-gas contact is a cogent argu- 
ment for the application of the fluidizing 
technique in many processes. Having re- 
viewed the basic phenomena of fluidization 
it is appropriate now to examine some of 
the proposed and practical applications of 
this process as discussed in the literature. 

In 1879 a patent was issued to Charles 
E. Robinson* which appears to be the 
first instance in which the properties of a 
fluidized system were appreciated. The 
patent, Fig. 1, describes the roasting of 
ores, especially auriferous ores, in a vertical 
shaft furnace provided with a standpipe 
and slide valve for the introduction of ore, 
and a bottom inlet through which enters 
a stream of air or steam to keep the solids 
in suspension. Another stream of air is 
preheated by combustion of a suitable fuel 
in an auxiliary chamber and is passed 
upward through the pseudo-liquid. In 
the words of the inventor the bed of ore is 
caused “to boil or play like the waters of a 
The chloridization as well as 
oxidation of ore in a system such as 
The 
fine particles blown out of the roasting 
chamber were collected separately or re- 
turned for further treatment. Operation 
There was no known in- 
dustrial application of the Robinson proc- 


fountain.” 
the 
this were envisaged by the inventor. 


was batch-wise 


Fig. 1, Left—C. E. Robinson’s U. S. Patent of 1879, 
describing an improved furnace for roasting ores. Air or 
steam admitted at the bottom of cupola A made the pul- 


verized solids admitted from F “boil or play like the 


waters of a fountain,” according to the inventor 


Card 


and Dane. 








Fig. 2, Below—Dry ore separator patented in 1884 by 
The ore, fluidized by an air blast 
blown upward through a screen deck covered with cloth, 
moved downward as a pseudo-liquid over the deck, leaving 
auriferous material behind the riffles 
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ess, perhaps because, in his time, fine grind- 
ing was not as widely practiced as now. 

Five years later another patent, Fig. 2, 
was issued to William L. Card, and Joseph 
C. Dane’* in which the fluid-like properties 
of a suitable mixture of gas and solid par 
ticles were recognized. Their device was a 
sloping table of screen construction, pro 
vided with a fan for blowing air up through 
the screen. The screen was equipped with 
riffies on its upper surface. Ore was fed 
to the upper end of this table by means 
of a hopper so as, in the language of the 
patent, “to cause the material operated 
upon to flow like The heavy 
metallic particles, in this case gold, were 
retained by the riffles after sinking through 
This invention is dis 


a liquid.” 


the pseudo-liquid 
tinctly reminiscent of the air tables cur 
rently in operation in the mineral indus 
tries. The “Air-Flot’” table of Sutton, 
Steele & Steele is an example 


MODERN USES 


received impetus 
the Fuller-Kinvon 
punip in a 
SeTICS Kin 
yon, James W. Fuller and their colleagues,* 
1918. The 
of a screw conveyor of gradually decreasing 


The fluidizing idea 


from: the invention of 


This 


of patents issued to Alonzo C 


dev me 1S desc ribed 


beginning in pump consists 
pitch which compresses particulate solid 
material at the same time as it advances 
in the direction of the entrance to a pipe 
system. Thus, the backward leakage of 
gas is prevented. At the end of the screw 
gas is admitted so as to fluidize the solids 
which are then carried through a pipe or 
other desired equipment by the action of 
the screw in adding solids to the system 
This type of arrangement is quite different 
from those in which the solid particles are 
picked up and carried bodily in dilute 
suspension by a fast moving gas. In the 
latter the solids lag behind the flowing gas 
and are merely kept fluent by it. The 
Fuller-Kinyon pump has long been widely 
used in the handling of pulverized coal, 
cement and a variety of finely divided 
minerals, transporting such materials over 
considerable horizontal distances and to 
elevations as high as 300 ft. It is a useful 
adjunct to other fluidized systems. It has 
been suggested, for instance, that the reduc 
tion of ores can be accomplished by fluid 
izing with a reducing gas and passing the 
pseudo-liquid through heated pipes’. 

There is a voluminous literature* con 
cerning the mixing of finely divided ma 
terials, particularly in 
chambers by passing upwardly through 
them a stream of gas. To the inherently 
turbulent action in the pseudo-liquid, 
there may or may not be added the action 
of a mechanical impeller. In either case, 
the fluid-like properties obtainable in such 
a system are utilized. The gas may be 
introduced at one or more levels and the 
solids recycled from one part of the appa- 


cement, vertical 
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ratus to the other, according to any of 
several patterns. 

Germany, in its effort to achieve inde- 
pendence from foreign sources of essential 
raw materials, was early faced with demands 
for immense quantities of hydrogen for the 
synthesis of ammonia and for various hy- 
drogenation processes, also of mixed car- 
bon monoxide and hydrogen for the pro- 
duction of fuel by the Fischer- 
Tropsch process. Such gases would form- 
erly have been made in conventional blue- 
gas generators, using coke as the starting 
material, but adequate supplies of coke and 
coking coals were not available. There 
exists in Germany, however, a large supply 
of brown coal which by virtue of its friable 
nature is unsuitable for use in the conven- 
tional water-gas set where it tends to form 
too dense a fuel bed, which in turn leads to 
channeling and the formation of blow-holes 
in the bed and inefficient operation 
The Winkler Process’ has tapped this 


large supply of material on the grand scale 


motor 


The generator, as diagrammed in Fig. 3, 





and used for synthesis purposes. The 
capacity of a Winkler generator 18 ft. in 
diameter and 70 ft. high has been stated 
as 2,600,000 cu. ft. of gas per hour. This 
is about six times the capacity of a conven- 
tional blue gas machine of similar diameter. 










FLUID CATALYST 





In the United States the outstanding 
application of the fluidizing technique 
has been in the fluid catalyst process for 
cracking petroleum. The solid material 
here is the catalyst while the reactions are § 
conducted in and upon the fluidizing 
medium, namely vaporized crude oil. The 
original patents for systems of this type 
were issued to W. W. O'Dell* in 1934 and § 
reissued in 1940. Intensive research by 
Standard Oil Development Co., The M 
W. Kellogg Co. and associated concerns 
brought the process to its present high state 
of development. In these systems full ad 
vantage is taken of the liquid-like properties 
of fluidized solids for the transport of 
































































































































consists of a vertical cylinder having at its catalyst from one section of the unit tog“ 
base a grate through which an upwardly another and for temperature control af pj, 
moving stream of steam, oxygen and air or well as for carrying out the actual catalytic pro 
steam and oxvegen are distributed. Brown cracking and the regeneration of the pur 
coal pulverized to roughly 0.05 to 0.1 in catalyst. Because of the importance of the 
size is fed by means of a screw conveyor to _ aviation gasoline program to the war effort 
a point slightly above the grate and is details of the process have not been pub- § and t 
fluidized by the upward flow of gas. Above lished nor have the fundamental engincer- J react: 
the pseudo-liquid another stream of steam ing data concerning the design of fluidized & where 
and air is introduced to react with the fine systems. However, some diagrammatic & the 
particles of coal which are blown out of flow sheets” are available which, while not & proce 
the pseudo-liquid and with the hydrocar- necessarily revealing the latest develop & on to 
bons which are vaporized from the coal ments, do at least give an idea of the prin & The 
About 10 to 20 percent of the ash from ciples involved cyclon 
the coal is agglomerated and sinks to the In early installations the crude oil flow atric 
level of the grate where a rotating arm ing to the system received part of its heat §§ of ga: 
carries it to an out-going screw convevor. from fuel vaporizing furnaces, part from & solids 
The remaining 80 to 90 percent of the ash heat exchangers which are used to control § time { 
is carried out of the generator with the | the temperature in the catalyst regenerator & cataly 
product gases and, after passing through and part from the sensible heat of the re & ing fre 
a waste-heat boiler, superheater and feed- generated catalyst. Regenerated catalyst & cyclo: 
water heater, where the sensible heat of the flowing from a hopper was picked up by the & storas 
product gases is used to provide power and incoming vaporized crude oil and carried Jj onwa 
process steam, is cleaned in a cyclone and into the reactor where the vapor velocity & which 
following bubble-type and spray cleaners. was reduced and a fairly dense pseudo J that 
The gas is then ready to be further purified liquid was formed. The cracked petroleum & event 
in th 
Fig. 3—Flow diagram of Winkler generator for gasifying brown coal tr . 
i 
hoppe | 
The 
Cool tain s 
n tons by 
in tw 
on the ; 
« Generator \ ing op 
hons 1 
. m the re: 
7 es oe — iquid 
—-—— top of 
_ <parato 
} ' load j 
7 T T ' system 
Feed’ “Ash . t a + ' ' Waste | 
screw out ~“Boiler and superheater | Bi lines y } 
¢ JUNE 1944 + CHEMICAL & METALLURGICAL ENGINEERING § CHEM) 














mven 
neter. § 


nding § 
nique 
ss for 
iterial 
ns are 
dizing 


The 








ER ING 











x/ae 


i 
. s 
. 5 
’ Y 
quay > ~ . 
Y 5 > 
@ 
S = 
‘ 
4 . 
* 
’ 
col 
x 
» 
<y 
4 
- “A. 
x z ‘ 











Fig. 4—Flow diagram of process 
the author for gas 
iron 
fluidized state 


proposed by 


purification, using oxide in 


talyst issued from the top of the 

ctor al ntered a lone separator 
here most of the catalyst, now fouled with 
1 carbonaceous products of the cracking 
WO was recovered he vapors went 
n to a conventional fractionating system 
catalyst from the reactor 


is picked up by an air stream and 


al mto the regenerator where the flow 
fe vas again slowed down and the 
di re held up long enough to allow 
time for burning off the carbon from the 
atalyst. The catalyst and stack gases issu 
ng from the regenerator passed through a 

vhich sent the catalyst to the 
tor opper while the waste gases passed 
nwa through a Cottrell precipitator 
whicl overed any extremely fine catalyst 
that | been passed by the cyclone and 
entually reached the stack. Heat control 
n the regenerator was obtained by recy 
ing mtrolled proportion of the catalyst 
around the circuit of regenerator, cyclone, 
hopper, heat exchanger, regenerator, etc 

lhe process has been improved by cer 
tain iplifications and in some installa- 
hons by carrying out the catalytic cracking 
m two stages, the second of which operates 
on the gasoline fraction from the first crack- 
ing Operation. Also in the newer installa- 
tons most of the catalyst is removed from 
the rea tor and the regenerator as a pseudo- 
liquid instead of being blown out of the 
top of the unit and collected in cyclone 
“parators. By this means a considerable 
load is removed from the vapor cleaning 
systen Also, in recent installations, 
Waste-| cat boilers have been inserted in the 
lines w hich carry the stack gases away from 


the generator. It has been found that 
little heat is needed to vaporize the incom- 
ing crude oil except that obtainable from 
the generator itself by the oxidation of the 
byproduct carbon. The temperature in the 
reactor is reported to be in the range of 
800 to 975 deg. F., while the temperature 
in the regenerator is regulated to about 
1,000 to 1,150 deg. F. 

The dimensions and capacity of a fluid 
catalyst system and the weight flow of ma- 
terial through it reach surprising propor- 
One of the first installations, that 
at Bayway, ran 20 stories into the air to a 
height of 235 ft. 
unit of this size is of the order of thousands 


tions. 
The capacity of a single 


of barrels per day while the weight of 
catalyst recycled is measured in hundreds 
The catalyst loss is held 
down to a small fraction of 1 percent of the 


of tons per hour 


daily throughput Here again a previously 
this 


se and regenera 


discontinuous proce s involving, m 
} 
ise, alternative cycles of u 


has 


; 


ion of the catalyst been rendered con- 


tinuous, not to mention improvements in 


racking and control of temperature 


We from the that 
fluidizing technique is right now working 


can see ibove the 


overtime and making a substantial contri 
bution to our own war effort as well as to 
that of the enemy. It seems to be assured 
of a permanent place in the engineering 
picture It has stimulated 
than one to seek new fields for its applica- 
For instance, Prof. Warren K. 
of M. I. T. has recently been issued 


a patent for a sponge iron process in which 


more groups 
fon 


Lewis’ 


the reducing gas is the fluidizing medium 
for finely divided particles of iron ore 


DESULPHURIZING GAS 


As one example of a conceivable future 
development, a suggestion of the Institute 
of Gas Technology for the desulphuriza- 
tion of manufactured gas by a fluidizing 
Fig. 4 


There are at present two rival methods of 


process will be described 
removing hydrogen sulphide from manu- 
factured gas which represent between them 
practically all of the industrial installations. 
hese are the so-called dry box purification 
with solid iron oxide, and the family of 
liquid methods of purification which in- 
volve scrubbing of the gas with a solution 
capable of removing the greater part of 
the H,S, after which it can be regenerated 
for re-use. Both types have compelling 
advantages, as well as counterbalancing 
shortcomings, and their relative merits are 
argued in the gas industry with an intensity 
usually reserved for politics and religion. 
Without intending to add fuel to this fire, 
this paper presents a suggestion which at- 
tempts to combine the merits of the two. 
The dry box method involves passage 
of the gas to be purified through a sta- 
tionary bed of iron oxide which is usually 
mixed with a material such as shavings or 
tanbark to give porosity to the bed. After 
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the oxide has combined with a certain 
amount of H,S it can be revivified by oxi- 
dation of the sulphide with air, reforming 
the original oxide and depositing elemental 
sulphur. This can be accomplished in 
place, either by adding a small amount of 
air to the gas stream, or by cutting out a 
purifier box and passing air through it. Or, 
the spent oxide may be removed from the 
box and subjected to atmospheric oxida- 
tion in open piles. Whichever scheme is 
followed the oxide eventually becomes so 
charged with sulphur that it must be re- 
placed. This system is effective, tried, and 
capable of removing all but the last traces 
of H.S from the gas. The material is low 
in cost, highly skilled labor is not needed, 
and no nuisance arises from disposal. On 
the other hand the equipment is bulky 
232 cu. ft. of gas throughput per day 
per cubic foot of box in a recent installa- 
tion), and relatively high in first cost. 
There is a possibility of considerable loss uf 
ictivity through heating due to improper 
revivification", and the labor incident to 
revivification is unpleasant and may be 
hazardous. Also channeling may occur. 

In liquid purification systems, of which 
there are several, the gas is scrubbed in a 
column or spray tower with a liquid which 
reacts chemically with the H.S. The liquid 
is then regenerated in a second column by 
a suitable reaction, releasing the sulphur 
either as HS or as elemental sulphur. The 
space requirements are much less than for 
the dry box method,” while the need for 
routine labor is reduced and working con- 
ditions are notably improved. First cost is 
comparatively low and the back pressure on 
the gas producing system is small. How- 
ever, sulphur removal is not usually as com- 
plete as with the dry box and, in fact, 
1 small box is sometimes used to remove 
final traces of H.S. A certain amount of 
skilled chemical control is needed, while 
the chemicals used are comparatively 
costly and may be consumed by side reac- 
tions. Sometimes there is a problem of 
H.S disposal. 

Several attempts have been made to im- 
prove purification methods. One is the 
one-tower purifier, used to some extent 
in England and on the continent. This 
employs a number of removable trays of 
iron oxide in a vertical column, with means 
for cutting out individual trays for purifica- 
tion. Several attempts have been made at 
handling the iron oxide in finely divided 
form and in motion while in contact 
with the gas stream.” Some of these have 
approached rather closely the ultimate 
simplification possible with truly fluidized 
systems. One type, the invention of E. J. 
Brady,” does not appear to have been car- 
ried beyond a small experimental stage. 
In it the gas passes through an annular 
space the walls of which carry a multi- 
plicity of baffles. Oxide rains downward 
through the space, the inner wall being 
rotated to maintain free motion of the 
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falling oxide A second type, the inven 


of Walter Raffloer 


said to have commercial application abroad 


tion in Germany,” is 
This process involves a series of shallow 
beds of iron oxide in each of which, accord 

ing to the terms of the patent, the oxide 

is in a fluidized the gas 
through the bed of solids. Solids are fed 
from one level to another by 


state as rises 


star feeders 


part of the discharged material going to 


regeneration in a similar unit while the 
remainder recycles 
It would appear that such suggestions 


as these are capable of improvement by 

mechanical simplification and by allowing a 
more suitable time for contacting. Fig. 4 
suggests a proposed relatively simple sys 
tem in which impure gas mixed with a 
small amount of air sufficient for oxidation 
of the H.S would be passed through a 
which the solids 


fluidizing chamber in 


are iron oxide. A cyclone separator would 
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to catch the small amount of oxide 


which would be blown out of the system, 


SseTVe 


returning it to a point where it could be 
picked up by the incoming gas stream 
Provision would be made for withdrawal 
of a small amount of spent oxide in pseudo 
liquid form, and for the equivalent addi 
tion of fresh oxide. Provision would also 


be made for recycling of purified gas to 


maintain a constant flow rate despite 
inavoidable fluctuations in the gas flow 
from the manufacturing unit. Revivifica 


tion would, of course, be continuous owing 
to the admission of air with the gas stream 
Construction would be simple, and _ all 
material would be transported by means of 
the gas 
the 


form and controllable temperature 


stream Extreme turbulence of 


pseudo-liquid would result in uni 


By such a system the economy of space, 
labor and capital characteristic of the liquid 
system would be secured, while substantially 


complete removal of hydrogen sulphide 


with a low cost reagent would result, as 


in the dry box process Furthermore, 


Setting twist in rayon tire cord by electronic heating at Industrial Rayon’s 
Cleveland plant; pre-wrapped 18-lb. cones emerge from the heater at the 
right, being packaged for shipment at the left 


Electronic Heating Used for Tire Cord 


Fo more than eight months electronic 
used by Industrial 
Rayon Corp. for setting the twist in rayon 


heating has been 


tire cords. The new process, developed for 
the twist-setting of textile products gen 
erally 


subject of patent applications assigned to 


by the company’s technical staff, and 


Industrial, is also in use under license by 
the B. F Co The original 
installation at the Cleveland plant of Indus 


Goodrich 


trial includes high frequency power gen 
erating units each having an output of 
approximately 22,500 B.t.u. per hour, 
which were furnished by the Thermex 
Div. of the Girdler Corp. Each is capable 


of handling several thousand pounds of 
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auxiliary equipment such as circulating 
pumps would be less extensive than with 
the liquid system. Chemical control would 
be of the simplest kind. As compared to 
the the fluidized 


system would permit excellent temperature 


conventional dry box, 
control, and channeling and other for 
of local action in the bed would be elin 
This is not to be taken as in 
that no difficulties would be ex 


pected in the successful design of a pi 


nated 


cating 


tical system, but such difficulties sho 
not be msurmountable 
We feel that the fluidizing technique 


offers promise of successfully and simply 


solving the engineering side of many process § 


problems in which solids-gas contact is an 


consideration The suggest 


desulphurization but one example 


important 
In conclusion, the author wishes to ex 

press his thanks to his 

Institute of Gas Technology and to Me 

B. H. Sherman and H. N. Vagenius of the 

Charles W. Hills, for 

in gathering material for this discussio1 


associates at th 


firm of assistance 


















































packaged tire cord per 24-hour day 









€ mploy ed by Goodrich were supp! 1 b 
RCA Industrial plans to install add 
tional high frequency units at Clevelane 





as well as in its new tire cord departme! 
at Painesville 


luring the Fall 








Both new units will go mt 






production « 






As shown in the accompanying view 






setting of the twist of the tire cord 3 
accomplished by placing the reac’ 






high 
ocess 
nutes 
ted br 


pape 


wrapped 18-Ib. cones of cord in 







frequency electrical field where heat 







erated uniformly in the cord, the 







ing requiring only a matter of n 
Moisture content control is facilit 
the pre-wrapping in moisture-proof 
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R. C. BINDER 


Associate Professor of Mechanical Engineering, Purdue University, Lafayette, Ind. 


Incompressible vs. Compressible 


FLOW IN PIPES 


When a compressible fluid flows 
adiabatically in a pipe the rela- 
tions are simple and well under- 
stood. Flow of a compressible 


fluid, 


complex. 


however, is much more 


On this account it is 
often the practice, when dealing 
with a small pressure drop of 
compressible fluid, to assume 


that will 


enough for engineering 


the result be close 
pur- 
poses, and apply the incompres- 
Professor 


sionable fluid laws. 


Binder shows mathematically. 
and then by plotted results, just 
how different the two relations 
are, and what errors may be in- 
troduced if the simpler law is 
used for gases at high velocity 
or large pressure drop. He also 
presents a type of chart enabling 
use to be made of the simpler re- 
lation, with the introduction of a 
correction which can be obtained 
from the chart.—Editors 

R’ ATIONS encountered in the flow of 


ompressible fluid in a pipe are 


much more complicated than the simple 
relati for the flow of an incompres 
Sible fluid or a liquid. The simple relations 
for incompressible flow are well established, 
but these relations should be applied with 
ution when dealing with the flow of 
Bases high velocities or large pressure 
differe . The question is frequents 
raised as to the limits of application of the 
mcompressible flow relations, and the pos 
Sbility of using the incompressible flow 
relatic tor studies of compressible flow 


Some direct comparisons will be drawn be 
tween the incompressible flow relation and 
the relation for the flow of a gas through 
mm insulated pipe. These comparisons will 
be helpful in answering questions regard 
ing application 

The following discussion will be con 
fined to steady flow in horizontal, constant 
It will be 


establish some basi 


diameter pipes necessary to 
relations before draw 


ing om parisons 


BASIC RELATIONS 


For the flow of an incompressible fluid 
in a horizontal pipe the pressure lrop can 
he written a 

flV? 
? — by = 
] } 2g Dv, (1) 
where p, is the initial pressure and p 


it the end of length / 


is the final pressure 
The friction factor f is a function of the 
Reynolds number The meaning of all 
m given in the table of nomencla 
ture 
Th next step vill be ti levelop 


NOMENCLATURE 
(Units, any consistent system) 


A = Cross-sectional area of pipe 
B = (k — 1) M2 (2 + (k — 1) M?] 
c = Velocity of pressure propagation 
D = Internal diameter of pipe 
J = Pipe friction coefficient 
g = Gravitational acceleration 
k = Ratio of specific heat at constant 
pressure to specific heat at“constant 
volume 
i = Pipe length 
M = Mach’s number, V/c 
p = Absolute pressure at any point in 
pipe : 
v = Specific volume of fluid 
V = Velocity of fluid 
W = Weight rate of flow. 
direct, general relation between pressure 
and length for a gas flowing in an insulated 
pipe. This problem is complicated by the 
varying specific volume, and hence the 
varving fluid velocity. There are various 
possible ways of deriving the final relation; 
the following method seems to be the 
simplest for obtaining a convenient and 
relation. 
Let dl represent the length along a pipe 


sound form of 


Fig. 1—Type of plot of pressure ratio vs. fl/D for compressible flow in 
a horizontal insuluied pipe (adiabatic flow) 


Fig. 2—Variation of pressure ratio with fl! D and Mach’s number, for adia- 
batic flow, and for gases wiih k equal to 1.4 
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of an infinitesimal element of fluid. The 
specific volume of the fluid in this element 
is v. The pressure drop across the element 
is dp, and the velocity change is dV. The 
general energy equation, in differential 
form, can be written as 


d 
vd —(V")+dh=0 
pP+z ( ) 


where dh is the lost head. The usual 
practice will be followed, in expressing the 
lost head in the form 
dh = i dl 
2g¢D 

The general energy equation can then be 
written as 

- dp + s— + — 

fa if D 
Note that each term of Equation (2) is 
a dimensionless ratio. The next step is to 
the variables v, V and dV in terms 
of pressure p and pertinent constants, so 
that an integration will give the functional 
relation between pressure and length 

It will be assumed that the gas follows 

the relation pv RT, where R is a gas 
factor and T is the absolute temperature 


= 0 (2) 


express 


From the equation of continuity for stead 
flow, 
, AV 
W = = constant 
> 
dv dV 3 
—_ = - (od) 
v J 
The energy equation, equation of state, 
and the equation of continuity can be 


combined to give a relation between pres 


sure and specifi volume, as 


k — 1) We? 

pe + OFF Leds 
1 (k— | W?y?, = G ‘ 
 kagAeCt—=“‘isiSS 
where G is a constant The pressure 


volume relation for the irreversible proce 

in an insulated pipe is not so simple, 
for example, as that for isothermal flow in 
which pv is a constant. For convenience 


in intermediate steps, let Equation (4) be 
written in the form 


pv. +'be = G 5) 
where b is a constant 
Equations (3) and (5) can be em 


. 5. 
wrange Equation (2) in an 


ploy ed te 


integrable form 
SS ‘i dp 
0D «IM Vp + 4G 


oe ("| p+ VP +400 [a 
— GW Jp, L? y+ Pp (6) 


The integrated equation can be expressed 
in different forms. A question arises as 
to the most convenient, general arrange 
ment for practical computations. There 
are many advantages to an arrangement 
with dimensionless ratios. For example, 
fi/D, p,/p,, and k each is a dimensionless 
ratio. One more ratio is necessary for 
complete formulation. Many other com- 


The final result is 


100 


pressible flow studies have shown the 
convenience of a velocity ratio called 
Mach’s number, which is defined as 


fluid velocity 
1 = VY = ——_—___ 
Mach’s number sovuntle veloalty 
Mach’s number is a dimensionless ratio 
The acoustic velocity or velocity of pressure 
propagation c for an adiabatic process is 
c= V kgpv. The initial Mach’s number, 

then, is 
y. 

M; SS o- i: 
Vkopw, 
Physically, Mach’s number is proportional 
to the square root of the inertia force to 
the elastic or compressibility force. Mach’s 
number is a useful parameter just as the 
Reynolds number is a useful parameter. 
Physically, the Reynolds number is pro 
portional to the ratio of inertia force to 
viscous force 

After integration Equation 6 


expressed in the final form 

fl k—1 p? pip. » 
ae _ = +B 
D kB Pe pk \ pr? 


+ vez) 


can be 


3k — 1 b ° \ pi +3) a 
ELT Es BY 
where 
B = (k — 1) M* [2 + (k — 1) M,’}. 


Equation gives the functional relation 
between length and pressure for the flow 
of a gas in an insulated pipe. The rela- 
tion for incompressible flow can be put 


in the form 


3—Pressure drop ratio for 
adiabatic flow, as a function of 
pressure drop for incompressible 
flow in pipes 


Fig. 
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pr, _ kM 

Pi 2D (8) 
Equations (7) and (8) can now be used 
to make some comparisons. 


COMPARISONS 


Fig. 1 shows the type of plot obtained 
by applying Equation (7) for certain inlet 
conditions (certain M.). The pressure in 
the pipe drops as the length increases, 
as shown by the solid curve AB. If 
Equation (7) is used blindly beyond point 
B, the curve BC results. Note that curve 
BC has a reverse slope from that of curve 
AB. Curve BC is shown dotted because 
the process is physically impossible. For 
example, in going from C to B the curve 
indicates a pressure rise with an increase 
in length. Curve BC is clearly an improper 
extension of the use of Equation (7 
for flow in the pipe. The tangent at 
point B is vertical; investigation of this 
feature shows that at point B the local 
At point B the 


Mach’s number is unity 


fluid velocity equals the local acousti 
velocity. Point B is a limiting condition 


for flow in the pipe; for example, the 
pressure in the pipe cannot drop below 
the pressure corresponding to point B. The 
simple relation for incompressible flow 
does not show any such limiting condition 

In Fig. 2 is shown a plot of the pr 
sure ratio against fi/D for different initial 
Mach’s numbers. The dotted curve repr 
sents limiting conditions. Equation (§ 
was employed to plot the straight dot 
dash lines. A comparison of a dot-dash 
line and a solid line, for the same M 
brings out the differences between con 
pressible flow and incompressible flow 

\ more direct comparison between th 
two types of flow can be given by th 
type of plot shown in Fig. 3. Equations 

and (8) were employed to plot the 
curves for the initial Mach’s numbers 

Sometimes the rule is indicated that t! 
incompressible flow relation can be applied 
to compressible flow problems if the p 
sure drop p,— p, is less than 10 per 
of the initial pressure p:. Of course, the 
application of such a rule depends upor 
the accuracy desired; Fig. 3 illustrates the 
accuracy. There is not much differe: 
between the incompressible and the 
pressible relations for values of (p: — p:) Pp 
less than 0.05. At higher pressure ratios, 
however, the difference may be large. For 
example, with an initial Mach’s number 
and a certain f/D ratio (about 257), the 
incompressible flow relation gives a pres 
sure drop p: — p: equal to 0.45p,, whereas 
the more accurate compressible flow rela 
tion gives a pressure drop p, — p: equa 
to 0.70p:. 

The pressure drop for adiabatic com 
pressible flow can be determined by frst 
using the simple relation for incompre sible 
flow, and then using a chart of the type 


shown in Fig. 3. 


1T 
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FLUORINE 


Compounds in Organic Syntheses 


Not much has been heard of the 
impact of the new tool, fluorine 
and its compounds, upon the 
synthetic chemical industry, 
nevertheless the effect has been 
widespread and of vital impor- 
tance in such wartime applica- 
tions as 100-octane aviation gas- 
oline and insecticides. In_ this 
article the author discusses the 
fluorine, first, 


two-fold use of 


the introduction into other 
chemicals, and second, its use as 
a catalyst. The discussion may 
suggest other means of using 
this material to make new pro- 


ducts. —Editors 


e MMERCIAL development of the Freon 
frigerants in 1930 and the more 
alkylate” for 
100-octane aviation gasoline strikingly illus 


recent development of the 


trate the impact of a new tool, fluorine 
hemistry, upon the synthetic organic in 
dustr: These developments represent 
two entirely different roles played by fluo 
nne mpounds, and are 
what can be expected in the future. In 


the first instance, the Freons are organic 


harbingers of 


fluori compounds, and in the latter, the 
aviation alkylate does not contain fluorine 
m its molecules but depends upon hydro- 
gen fluoride as a catalyst in its synthesis. 
The object of this discussion is, first, to 
descril briefly these processes and other 
commercial developments, second, show 
by these illustrations that further develop 
ments are now within the scope of good 


‘ommercial practice, and third, point out 
the almost unlimited field of research that 
may le:1 to many important developments. 

In this new research the “key chemical” 


icid 


It enters directly or indirectly 


is hydrofluori iqueous and anhy 
drous 
into almost every process of fluorine chem 
istry, therefore a thorough understanding 


of its physical and chemical properties is 


a prime prerequisite Ihe production, 
handling, and properties of this chemical 
have been covered thoroughly in the litera 
ture, therefore will not be discussed in 


his article. 


REFRIGERANTS 


Ihe initial industrial achievement in 
rganic fluorine chemistry came when 
and Henne in 1930 announced 


Miudgley 
the commercial production of new re 


frigerants, Freons. They put into indus 
trial practice a chemical reaction discovered 
in 1892 by Swarts, a Belgian chemist. The 
Swarts reaction, in its simplest terms, in- 
replacement of chlorine by 
fluorme in a suitable organic compound 
anhydrous i 
In some cases, antimony penta- 
chloride is necessary. The 
been extended considerably as to catalysts, 
types of compounds that can be prepared, 
and the fluorinating agents involved. 

derivatives of 


volves the 
by means of antimony tri- 
fluoride 
reaction has 


Freons are chlorofluoro 
methane and ethane, and are prepared 
from carbon tetrachloride, chloroform, and 
hexachloroethane depending upon the 
compound desired. For illustrative pur 
poses, the commercial synthesis of dichlo 
rodifluoromethane (F-12) is 
Carbon tetrachloride and anhydrous hydro- 
fluoric acid (correctly called hydrogen 
fluoride) are fed continuously into a heated 
reactor containing the anhydrous antimony 
halide. The reaction products pass into 
a fractionating column where the free acids 
(HCl and HF) are separated from the 
Freon and the insufficiently fluorinated raw 
material is returned to the system. This 
fractionation is simple as, for example, in 
the case of carbon tetrachloride, where 
each substitution of a fluorine for a chlo- 
rine atom is accompanied by a lowering 
of the boiling point of about 52 deg. C. 
By means of scrubbing and drying towers 


described 
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the final product is condensed. It is sold 
in cylinders or in carload lots. The active 
fluorinating agent or catalyst, antimony 
trifluoride, is continuously regenerated. 

Freon is a trade name of Kinetic Chem 
icals Co., for the new refrigerants. Since 
there are a number of these compounds, 
they are differentiated by symbols. The 
most is F-12, CC1,F; (loosely 
spoken of as Freon), in addition, there is 
F-11, CC1.F; F-21, CHCI,F; F-22, 
CHCIF;; F-113, CC1,FCC1F;; and F-114, 
CCIF:CCIF;:. Due to their outstanding 
properties of stability, non-toxicity, non- 
flammability, and non-corrosiveness they 
ure used extensively in refrigeration and 
ir conditioning equipment. 

Fumigation of tents, barracks, airplanes, 
tanks and military installations, especially 
in the tropics, has become a simple oper- 
ation as the result of a new aerosol fumi- 
gator called “bug bomb.” Such insects 
as mosquitoes, flies and other disease car- 
riers are readily exterminated in a matter 
of several minutes. This bomb, which can 
be carried in one hand, contains a mixture 
of pyrethrum, sesame oil, and liquid Freon. 
All of the components are harmless to 
humans. By opening the ejection valve, 
the Freon begins to boil (its boiling point 
is about —19 deg. F.) expelling the insec- 
ticidal mixture and virtually exploding it 
as a fine mist which remains suspended in 
air for a long time. One bomb contains 
sufficient material to fumigate a space of 
150,000 cu.ft. Over 7,000,000 of these 
bombs have been delivered to the Armed 
Services. Already postwar plans call for 
their use in civilian life, and it has been 
suggested that a new paint gun using this 
principle be developed for spray painting. 
The production of Freon upon completion 
of two new plants will be approximately 
2,400 tons per month. 


common 


AVIATION GASOLINE ALKYLATE 


The most recent and distinguished work 
in organic synthesis involving fluorine 
chemistry is the preparation of “alkylate” 
for 100-octane aviation gasoline by hydro- 
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gen fluoride alkylation. The discovery of 
this process by Ipatieff and his cowork 
ers in the Universal Oil Products labora 
tories, and the initial plant installation by 


the Phillips Petroleum Co. in 1942 is of 


inestimable value to the war effort in 
respect to air supremacy. Due to war 
restrictions, details on this process are 


not available, but the essential principles 
are known. 

The process is essentially the conversion 
of olefines in the presence of isoparaffins 
to saturated products with anhydrous hy 
drofluoric acid as a catalyst. Usual engi 
neering materials are employed for cor 
rosion is not a serious factor so long as 
moisture is excluded. 

A thoroughly mixed feed stock of ole 
fines and isoparaffins is fed into an alkyla 
tion chamber containing anhydrous hydro 
fluoric acid. Since HF is quite insoluble 
in the hydrocarbon mixture and since con 
siderable heat of reaction is evolved in the 
alkylation, the chamber is equipped with 
suitable stirring equipment and cooling 
coils. The reaction products are passed 
into a separating tank to allow the HF to 
separate as a lower layer and be returned 
to the alkylation From the 
separating tank, the hydrocarbon mixture 
is passed successively into a HF stripping 
column, a dehydrofluorinator, a de-isobu 
tanizer, a debutanizer, and finally through 
a fractionating column to give the desired 
alkylate fraction. Since the alkylation is a 
liquid phase reaction, it is necessary to 
maintain sufficient pressure so that the 
reacting components remain in a liquid 
state 

The alkylate is a mixture 
methyl side chain isomers of heptane 
octane, etc. The 100-octane aviation gaso 
line may contain from 25 to 40 percent 
of this alkylate. Triptane, 2, 2, 3-trime 
thylpentane, recently announced as the 
most powerful aviation fuel component 
known, can also be made by this process 
but in very low yields. 

In addition to the desired reaction in 
the alkylation chamber, a variety of other 
reactions take place such as de-alkylation, 
polymerization and depolymerization, hy 
drofluorination and dehydrofluorination, 
hydrogen transfer, and isomerization. All 
of these reactions must be taken into con 
sideration in order to obtain the 
favorable yield. Without a doubt, this 
process with its numerous reactions is an 
excellent example of the versatility of 
hydrogen fluoride in organic chemistry, and 
a thorough knowledge of these reactions 
should lead to many other interesting de 
velopments 


chamber 


of branched 


most 


DYES 


Shortly after the appearance of the 
Freon refrigerants, the I. G. in Germany 
introduced a new series of fast Naphthol 
AS type dyes which contained fluorine in 
their molecules. Some of these dyes ap 
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Ihe 


clearness im 


peared on the American market 
print exhibit 
color (mostly yellow, orange and red) and 
possess excellent light fastness. It has 
been stated that the colors 
meets German Government specifications 
for use in the official banner. In general, 
they are coupled products of a Naphthol 
AS type with fluorine containing diazotized 


bases as used in the recently developed 


dyes unusual 


one of red 


Rapidogen colors for printing cotton goods 
Fast Orange Salt RD is probably a rep 
resentative of one of the diazotized bases 
The diazotized bases are supposedly deriva 
tives of benzotrifluoride (a fluorine analog 


of benzotrichloride 


BENZOTRIFLUORIDE 


Since benzotrifluoride (C.H:CF;s) can 
be considered as the parent of these dyes, 
a brief discussion of its synthesis and prop 
erties is apropos. The fluorine is present 
form of a Cl This 


contrast to its analog 


in the 
group in 
—CC1,, is very stable, does not hydrolyze 


group 


chlorine 


under ordinary conditions, and many of the 
usual the synthesis of 
dve intermediates have no deleterious effect 
Benzotrifluoride can be prepared 


reactions used in 


upon it 


nucleus 1s pertinent as some of these syn 
theses find industrial 
An aromatic amine may 

to the corresponding fluorine compound 
The first method in 
volves the diazotization of 
in highly concentrated or anhydrous hydro 
fluoric acid with sodium nitrite followed 
by decomposition to the fluorine com 
This synthesis can be carried out 
An 87 percent yield 


may application. 


be converted 


by two methods 


pound 
in iron equipment 
has been reported for fluorobenzene from 


aniline 
SCHIEMANN REACTION 


the for 
diazonium fluo 
followed 


The second method involves 
mation of an insoluble 
borate (also called borofluoride ) 
by a thermal decomposition to the corre 
sponding fluorine compound. This method 
is known as the Schiemann reaction, un 
fortunately not named after its discoverers, 
but after the scientist who made an 
extensive study of its possibilities. When 
a soluble diazonium salt, most generally a 
chloride, is treated fluoboric acid 
HBF,), a precipitate of the diazonium 
fluoborate is formed. The diazonium fluo 
borates are quite insoluble and surprisingly 


with 
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The most recent work in organic synthesis involving fluorine chemistry is 


the preparation of “alkylate” for 100-octane aviation gasoline by the hydro- 
gen fluoride alkylation process 


from benzotrichloride by the Swarts reac 
tion in the absence of a catalyst. Com 
mercially, anhvdrous hydrofluoric acid is 


used in place of antimony trifluoride. The 
reaction takes place in an autoclave under 
heat and pressure resulting in an almost 
quantitative yield. The process is similar 
to the production of Freons 

In general, fluorine in the 
nucleus is quite stable and an effort has 
been "made to develop dye intermediates 
None have 


aromatic 


possessing such a structure. 
found a place in the competitive market 
a brief discussion of the intro 
fluorine into the aromatic 


However, 
duction of 


stable, thus it is possible to isolate and 
dry them. Since these salts can be readily 
isolated, many diazonium compounds ca 
be purified as the fluoborate salts. Sine 
these compounds have definite decompo 
sition temperatures usually not over 200 
deg. C.), the dried salts can be thermally 
decomposed to the desired fluorine com 
pound, with nitrogen and boron trifluoride 
being evolved as gases. Sodium fluoborate 
can be used in place of fluobori acid 
thereby eliminating to a large extent th 
intrinsic corrosiveness of the acid and sii 
plifying the method so that many a 
matic fluoric compounds can be prepared 
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in ordinary laboratory glassware. In gen 


ral, the yields are good; and, by recov 
‘ting the boron trifluonde the cost can 
be materially reduced 

Stabilized diazo compounds in the form 
of complex double salts, etc., have been 
time. In a broad 
sense, the diazonium fluoborates are stabil 


Fast 


known = as 


available for a long 


ized diazo compounds. For instance, 


Red RI Salt, 
2-methyl-4-nitrobenzene 


chemically 
diazonium chlo 
ride can be stabilized by conversion to the 
It 1S 


diazonium fluoborates may appear on the 


fluoborate salt onceivable that some 


market as such. The most attractive fea 
ture of these compounds lies in the fact, 
that 
dificult to obtain in sufficient purity for 


certain diazonium compounds too 
dyeing can be readily purified through the 
fluoborate salts It has 


that borofluoro sulphoni 


been reported 


icid, fluorosul 
phonic acid, and certain metallic fluorides 


also will form stabilized salts 
POLYMERS 


Swarts in his studies on fluoroethylenes 


reported that a number of these com 
pounds gave polymers of varying degrees 
of hardness. A striking example cited by 
him in 1909 was that a-bromovinylfluoride 
CH, CBrF 
as hard as 
done on this subject until a patent was 
issued to the I. G. in 1939 on 


} 


vinyl polymers that are described as non- 


gave a “translucent block 
glass." Nothing further was 
some 
insoluble in solvents, 
stable 
this group, trifluorovinyl-chloride exhibited 
these properties to the 


flammable, organic 


and very to chemical agents. In 


greatest extent 


Lheoretically, tetrafluoroethylene 
give the most stable polymer and in 194] 
1 patent was issued to the du Pont com 
pany on this polymer. In the latter pat 
ent, it was indicated that this polymer 
was fairly clear and transparent, and could 
be molded There is no question that 
such a product will find some interesting 
ipplications 

Ihe fundamental compounds for the 
synthesis of these polymers are directly 
related to the ethane type of Freons dis 
In general, 


cussed earlier in this article 


the fluorinated olefines may be synthe- 


sized from an appropriate chlorofluoroe- 


HCl or 


chlorine atoms with well-known 


thane by the removal of two 
adjacent 
reactions. Halogen acid may be removed 
by various alkaline reagents 

The preferred reaction is the removal 
of two chlorine atoms on adjacent carbon 
itoms by zinc in a suitable solvent such 
as_alcohol. 

It is interesting to note that chlorine is 
preferentially removed over that of fluorine. 
Heat and pressure are sometimes necessary 
Since the 


higher fluorinated ethylenes are gases, they 


to obtain satisfactory yields. 


are synthesized and polymerized in closed 
system 

In the case of non-fluorine polymers, 
boron trifluoride has been used as a catalyst 
synthesis of a rubber-like polymer 
doubtful that 
BF, is being used in the present synthetic 
program. The ability of HF as 
a catalyst in polymerizing olefines in rather 
common knowledge; also, certain vegetable 
oils are readily polymerized to a rubber 
like material 


in the 


from isobutylene It is 


rubber 


The fumigation of airplanes, tanks, and military installations has become 

a simple operation as the result of a new fumigator called an aerosol or 

“bug bomb.” This bomb contains a mixture of pyrethrum, sesame oil and 
liquid Freon. Here containers are tested before being filled 
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ACETIC AND PROPIONIC ACIDS 


One of the most important applications 
of boron trifluoride as a catalyst is in the 
new synthetic acetic and propionic acid 
process of the du Pont company. The 
catalyst is actually used in the form of a 
hydrate. The process is essentially a con- 
densation of carbon monoxide with me 
thanol or ethanol under pressures as high 
1s 900 atmospheres at 260 deg. C. Yields 
of 79 percent for acetic and 50 percent 
for propionic acid are reported. 

It is possible to effect many other con- 
densations with this catalyst, particularly 
where an acid type of catalyst is required 
for the operation. 

The question of the use of fluorine 
compounds as insulating and cooling oils 
for transformers and the like has been 
superficially investigated. | Chlorinated 
paraffins and biphenyls are being used for 
this purpose and it is only natural to 
suspect that the fluorine compounds may 
be more stable. A number of patents 
have been issued covering the use of some 
of the chlorofluoroethanes (Freon deriva- 
tives) and chlorinated benzotrifluorides for 
this purpose. The possibilities have not 
been exhausted and practically no correla- 
tion data are available between constitution 
and such factors as dielectric constants, 
power factors, and the like. 


PHARMACEUTICALS 


Some interest has been indicated im 
medical and pharmaceutical fields. Unfor- 
tunately, little information is available on 
the physiological effect of organic fluorine 
compounds. In some cases they may be 
toxic and in others not. Fluoroform 
(CHF;) is practically inert as far as anes- 
thetic and physiological properties are con- 
cerned; as a matter of fact, it can be sub- 
stituted for nitrogen in air with no appar- 
ent effect. In Germany, 3-fluorotyrosine 
was sold under the name of Pardinon for 
treatment of hyperthreosis; and an oint- 
ment Epidermin containing p. p’-difluoro- 
biphenyl for the treatment of wounds and 
burns was also available. It has been 
indicated that p-fluorosodium benzoate can 
be used as an internal antiseptic as it is 
not as toxic as sodium fluoride. 

Fluoroacetic, fluorobenzoic and fluoro- 
benzene sulphonic acids have been sug- 
gested for use as fungicides, insecticides 
and disinfectants, but in most cases there 
is a question of their efficacy. Fluoro- 
stearic acid is reported to be as effective 
as certain copper preparations for mildew 
control. ‘this compound is readily pro- 
pared by the addition of HF to oleic acid; 
the addition of HF to the double bond is 
rapid in contrast to HCl which combines 
very slowly. Outside of a few instances, 
the field of fungicides, insecticides, etc., is 
practically unexplored and should hold 
considerable promise for future investiga- 
tions and developments. 
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S. D. KIRKPATRICK Editor, Chemical & Metallurgical Engineering 


Kaiser's Stake in the 


MAGNESIUM INDUSTRY 


Returning this Spring to the West Coast after almost three years, Mr. Kirk- 
patrick found evidence of many changes in the magnesium projects on 
which the Kaiser interests had embarked so auspiciously in the early days 
of the defense program. Many costly lessons have been learned as his 
engineers have struggled to work the “bugs” out of the carbothermic 
process. Meanwhile vast new raw material sources have been uncovered 
and several valuable products and byproducts developed for war uses. 
Now, at long last, the whole enterprise seems to be moving in the right 


direction, i.e., toward producing a purer metal at lower cost.—Editors 


a for so long been on the receiv- 
ing end of so many rumors regarding 
the ups and downs of Mr. Kaiser’s magne- 
sium enterprises, this writer welcomed an 
opportunity afforded earlier this Spring to 
make a first-hand inspection of the Califor- 
nia operations. He was particularly inter- 
ested in the installation at Permanente of 
the country’s first and only plant to use the 
often-debated carbothermic process which 
was introduced here in 1940 by Dr. Fritz 
Hansgirg, the Austrian ex-patriate chemist 
who is now teaching in Black Mountain 
College, N. C. That plant has had a 
stormy career since it was first described in 
Chem. & Met.’s September, 1941 issue. 
It is not yet on “easy street,” even after 
three years of intensive and costly experi- 
mentation, but sufficient progress has been 
made to prove that it is at last moving 
in the right direction. Valuable products 
have been developed for war uses and 
new sources of raw material are being ex- 
ploited not only for the carbothermic proc- 
ess at Permanente but also for the silico- 
thermic process at Manteca. 

An interesting cartoon-map of Kaiser's 
many projects for magnesium production 
appears on the opposite page and should 
be consulted in connection with the fol 
lowing discusSion. 

Dolomite is quarried at Natividad, which 
is not far from Salinas, the nation’s salad 
bowl and the California home of guayule 
rubber. A virtual mountain of rich (13 
percent Mg) ore is being shot down and 
picked up by several 3-cu-yd. drag shovels 
to be loaded into Tournapull buggies that 
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carry it to the primary crusher and screens. 
Here all material of less than 4 in.—largely 
sand and granite—is rejected while the 
oversize finds itself on a typical Kaiser belt 
conveyor that delivers it to the kilns sev- 
eral hundred yards below in the valley. 
There are two 308 ft. kilns of Smidth 
design, fired with natural gas. One nor 
mally produces a soft burned, fine, fluffy 
MgOCaO for use in the seawater process 
at Moss Landing and, ultimately, for metal 
production at Permanente.* The other 
kiln is generally used for producing a hard 
burned material to which some fluorspar 
has been added. This goes to the silico 
thermic magnesium plant at Manteca. 

Trucks carry the soft-burned “dolime” 
from Natividad down to the ocean at Moss 
Landing, which is on Monterey Bay. Here 
is a beautifully constructed, modern chem- 
ical plant that utilizes seawater not only 
for its own magnesium content but also 
for processing the calcined dolomite to free 
it from calcium. 

The calcined dolomite from Natividad 
is first slaked and enough of the slurry is 
added to the incoming seawater to remove 
the carbonates and bicarbonates. This pre- 
treatment is effected in two 75-ft. and one 
125-ft. hydrotreaters and the resulting pre- 
cipitate of calcium carbonate is pumped 
to waste. The overflow goes to a 50-ft. 
reactor tank where the bulk of the calcined 
dolomite is introduced. Here the major 
reaction takes place with the precipitation 





*A Chem. 4 Met. pictured fowsheet of the opera- 
tions at Natividad, Moss Landing and Permanente 
will be found in pp. 128-131 of this issue. 


of magnesium hydrate and the release of 
calcium chloride to the solution. From 
the reactor tank the Mg(OH), slurry goes 
to a series of four 250-ft. Dorr thickeners 
where the hydrate underflow is pumped 
counter-currently to each succeeding tank 
while the fresh water is flown currently 
through each of the tanks. The precipi 
tated washed magnesium hydroxide i 
pumped from the last thickener into a 
slurry tank, from which it is fed to five 
large 14x18-ft. panel type Oliver vacuum 
filters. (The operators call them “G 
string” filters because the cake is removed 
by a string that stretches across the bellied 
panels on the discharge side). 

The magnesium hydrate is finally burned 
to the oxide in a Smidth rotary kiln whic}, 
under different operating conditions, 5 
also used for burning the refractor 
grade of magnesia known as artificial per 
clase. It is of passing interest to note that 
Kaiser uses this material to produce refrac 
tory brick for his steel plant at Fontanna 
and cement plant at Permanente and 
has sufficient magnesia capacity as well 
supply the needs of other manufacturs 
and processors. Approximately one-half of 
the magnesia shipped to Permanente from 
Moss Landing comes from the seawatt! 
and the other half from the dolom:'e 

Since the writer’s prior visit to |’erm* 
nente in July, 1941, some tremendou 
changes have taken place. The great & 
ment plant continues to be one of th 
country’s largest—if not most unque= 
producers. Whole mountair.s of rock havt 
passed through its kilns en route to 
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To Mr. Togo with Mr. Kaiser's compliments and best wishes for a hot time in the old town of Tokyo 


construction jobs all over the world. Sev- 
eral projects requiring new equipment and 
expanded facilities have been completed in 
record time to fill pressing needs of Britain 
and other United Nations. A huge ferro- 
silicon plant produces the 75 percent alloy 
magnesium 
plant at Manteca, as well as for use in iron 


required for the silicothermic 


ind steel operations throughout the Nation. 
But most interest attaches to the famous 
arbothermic plant that stretches for a 


half mile up the mountainside adjoining 


the cement mill. Here the most impressive 
additions, as viewed from the valley, in- 
clude the alloy plant and foundry facilities, 
the v and modern research laboratories 
ind e€ enginecring and administrative 
fice buildings. Permanente in impres 
ve it—even from the outside 


Equally or more startling are the changes 
vithin the plant, althongh not all of them 
iediately evident. Rather the visitor 
gets the impression of smooth running, 
order production with the minimum of 


the tearing down and rebuilding that char- 
actenzed this plant’s earlier history. No 
seful purpose would be served by review- 


ing in detail here all of the troubles that 
have | en encountered. Perhaps it is suf- 
aciat to report that one by one they have 


been overcome and that, as soon as war 
demands will permit, Permanente Metals 
Corporation will be back in the large scale 
production of magnesium by an improved 
carbothermic process. Nor should we lose 
sight of the fact that despite its troubles, 
considerable magnesium was produced at a 
critical time when it was sorely needed in 
the war effort. For the present most of its 
facilities are being used to meet the war 
needs for a special military product that 
is in ever-increasing demand. 

One of the most reassuring of Perma- 
nente’s many projects is a pilot plant for 
the study of the Hansgirg process—some- 
thing some chemical engineers felt should 
have been the company’s first move three 
years ago. Here it has been possible to 
work out on a small scale a number of im- 
portant improvements in the process— 
some of which have greatly simplified oper- 
ations and reduced costs. For example, ‘1 
the vriginal process the magnesium dust 
and gas from the furnace were cooled in a 
huge horizontal condenser of mild steel 
with an outer shell to provide circulation of 
cooling oil. Within the condenser is an oil- 
cooled stainless steel reamer that was a 
continuing source of trouble since it would 
often crack and leak oil. First a new 
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reamer was developed of special casting 
with inserted cutting edges of hard alloy 
designed so it did not require cooling. 
In order to shorten the reamer shaft and 
eliminate some of the internal bearings 
in the condenser, as well as to eliminate 
the cantilever span, it was suggested that a 
vertical condenser should be substituted for 
the horizontal type. This was tried out 
first in the pilot plant and later substituted 
in the most modern plant unit. The ‘ust 
that collects in the bottom of the vertical 
condenser goes directly by gravity to a 
screw conveyor that carries it to the dust 
bin so it is no longer necessary to provide 
a troublesome scraping mechanism. This 
suggested ather simplifying improvements. 

By installing a spool and a gate valve 
between the condenser and the furnace it 
is now possible, by closing this valve and 
the one on the top of the condenser to 
isolate it from the balance of the system 
just as effectively as through the cumber- 
some withdrawal of the old horizontal 
chamber. Once isolated, the vertical con- 
denser can also be cleaned much more 
readily. 

Another early source of trouble was at 
the glands where the electrodes enter the 
furnaces. These were originally made of 
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Oopper or is | ronze¢ 


thousand dollars each 


ind cost several 
Now the company 
makes its own from secondary aluminum 
at a tenth of the cost, but more important, 
they 


installing the ne 


a gland failure since 
The 
consists of an internal sleeve throug 
the electrode it is 

at the same potential as the ele 
The inner ring of 
Micarta that the 
gland which is of the same potential as 


have never had 
gland itself 


h which 


design 


therefore 


trode 


passes and 


‘ 


gland rests on a 


insulates it from outer 


the furnace roof In order to eliminate any 
building-up of 


and outer glands, which 


irbon inner 


between the 
. 
would cause ar 


ing, the new design introduces a stream of 


hydrogen gas tangentially through the 
outer gland in order to clean the areas 


between the two glands 


In the original 
copper glands there was always a certain 
amount of 
reservoir and after this reached the surfaces 
between the inner and outer glands, the iJ 
would crack 
lep sit, which in 
ind burning out of the gland 


sweating from the cooling oil 


and form a hard irbon 


resulted in arcing 


“4 


turn 


Such have been the character of many 
of the difficulties met at Permanente. They 
were mechanical and electrical rather than 
Yet not until 
they were conquered was it possible to im 


chemical or metallurgical. 


prove the process itself 

The chief raw materials at Permanente 
are magnesia Moss 
petroleum coke from California oil re 
fineries. These are mixed, ground together 


in ball mills, then pelleted into tiny bri 


from Landing and 


quettes called “beetles,” each about the size 
of a large lima bean. 
to remove dust and then taken 


These are tumbled 


by over 


head conveyors to be charged into one of 


the electric furnaces. There are five of 
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these 3-phase 8,000 kva. reduction furnaces 

four for continuous operation and one 
for standby. For a time the plant operated 
vith single phase furnaces, three of which 
vere built and are now being used for ex- 
This return to the re 


nodelled 3-phase furnaces came, however, 


perimental purposes 


ily utter many experimental operations 


id eliminated the earlier difficulties. 


OPERATING PROCEDURE 


(he furnaces operate at approximately 
deg. F. and, after the MgO is com 
pletely reduced, the furnace products must 
quickly chilled to about 400 deg. F. 
Natural gas in large volume is used for the 
shock chilling and is then pumped to the 
nent plant for use as fuel. Hydrogen is 
manufactured in electrolytic cells for use 
gas, as previously stated, and 
the oxygen byproduct of this operation is 
ottled and sold to the shipyards for oxy- 
wcetylene welding. The nitrogen used for 
urging operations throughout the plant 
manufactured by burning the oxygen 
from air and scrubbing out the CO, gas. 
Ihe sub-microscopic magnesium dust 
produced in the furnace is removed from 


the gas in a battery of bag filters and then 


isa sweeper 


mveved to dust bins for storage. 

It was interesting to note that Kaiscr’s 
ngineers have developed a method of dry 
pelleting this powder (that is without the 
ncorporation of oil which was first intro 
luced as a modification of the Hansgirg 
process). This pelleting is done in an at- 
mosphere of inert gas to yield pellets that 
in be directly reduced in the retorts, 
thereby eliminating the cost and waste of 
time in cracking off the oil prior to sublim- 
metal itself. This sublimation 


ing the 





effected at a temperature of 
1,400 deg. F. at an absolute pressure of 
0.2 mm. of In the upper con- 
densing portion of the retorts there is a 
liner which collects the crystals of magne 
When the sublimation is complete, 
the retorts are the liners removed 
und the crystals of magnesium stripped 
crystals of over 


process 18 
mercur©ry 
sium 
cooled 


} } 
ine;©rs These 


ent purity are melted and alloyed 


from the 
19.99 per 
to produce the various war products in 
which magnesium is now playing an in 
creasingly important role 

Permanente is marketing an interesting 
“Carbothermi 
converting 


byproduct material called 
Magnesia” 
magnesium 
in the presence of carbon in the electri 
furnace followed by the back reaction t 
yield this special grade of magnesium 
oxide. Since it contains its carbon 
black and filler, it is advantageous for use 
in compounding certain types of synthetic 


which is made by 


oxide to metallic magnesium 


own 


rubber in order to improve physical prop 
erties. As previously noted, the company 
also markets various grades of magnesium 
oxide from Moss Landing as well as an 
extremely obtained from the 
ferrosilicon operation at Permanente. 
Thus it is that Mr. Kaiser and his asso 
ciates have invested at least $20,000,000 of 
their own money and at least three years 
of valuable time and energy in the develop 
ment of the carbothermic process. If, as 
now seems fairly evident, the war demand 
for specialty products based on Perma 
nente’s magnesium continues and provides 
the necessary additional time and funds, 
Kaiser will be back in metal production and 
the country will have, for the first time, an 
important source for the purer magnesium 
irbothermic 


fine silica 


made by the process 


Left — Dry pelleting of magnesium-carbon powder is done in 
air-tight presses under inert atmosphere 


Below — After magnesium metal has been sublimated in elec 
trically heated retorts, they are picked up by a giant crane and 
carried to cooling pits 
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The Senate has authorized ex- 
penditure of $30,000,000 to de- 


for obtaining 










velop processes 
motor fuels from coal, shale and 
forest products. This is neces- 


sary for another world war 
might bring on a crisis suddenly, 
and make synthetic gasoline as 
vitally 
rubber is today. It may be de- 


sirable to begin the use of these 


synthetic 







important as 


ther fuels long before the sup- 
ply of petroleum becomes criti- 
ally short. Therefore, it is in- 
teresting to consider the methods 
hich are available for produc- 
ng motor fuels from sources 
other than petroleum. The ex- 


of 


hich are already making syn- 


perience other countries 
hetic fuels may point the di- 
tion in which developments 


n America will occur. —Editors 


mek of a petroleum shortage has ex 

sted in the United States ever since 
4€ Motor car first came into common use. 
wice before, the situation has been 
beled c:itical, and substitutes for gasoline 
ave been sought. Both times, enormous 


w oil elds were discovered, and the en 


lusiasm for synthetic gasoline died down. 
oday, ‘he question is again being dis 
ised seriously. Congress recently com- 
cted « lengthy investigation of methods 
t procucing synthetic gasolines and has 
Ow authorized an expenditure of $30,- 
Base, & paper entitied “Production of 
ynthet Hydrocarbon Motor Fuels From 
“irees Other Than Petroleum” presented 
my 4, i944 


000,000 to develop processes for obtaining 
motor fuels from coal, shale and forest 
products. 

It is well known that synthetic gasoline 
forms a large part of Germany's supply, 
and that synthetic or substitute motor fuels 
have been used to an appreciable extent 
in other countries which do not have 
large petroleum deposits. Published re- 
ports and statements before Congress pro- 
vide considerable information about the 
processes used in these countries. These 
processes are of interest to chemical en- 
guucers, because the motor fuel industry, 
in using them, will be applying chemical 
engineering techniques more than ever. 

The reason which is given by the Con- 
gress for sponsoring a development which 
would ordinarily be left to private indus- 
try is that this country must be fully pre- 
pared to produce synthetic gasolines when- 
ever petroleum resources of the country be- 
come inadequate. Another world-wide war 
might bring on a crisis suddenly, and make 
synthetic gasolines as vitally important as 
synthetic rubber is today. Increasing 
civilian demand may eventually result in 
a shortage of gasoline which can only be 
met by producing motor fuels from ma- 
terials other than petroleum. Whatever 
the future development, the principal 
factor in determining when this country 
will begin to produce synthetic gasoline in 
quantity, is the estimate which is made of 
the country’s petroleum resources. 

I'he evidence points to the conclusion 
that there is no cause for serious concern 
about a petroleum shortage within the 
next 25 to 50 yr. The present supply, sup- 
plemented by discoveries «ven at a low rate, 
will suffice to maintain current consump- 
tion for over 20 yr. The normal forces of 
supply and demand will automatically bring 
into use methods of recovery and refining 
which will probably double the life of the 
domestic petroleum supply. Imports of pe- 
troleum will extend still further the period 
during which petroleum will be available 
from present sources. Thus, the probable 
date of the crisis in petroleum supply is 
postponed so far into the future as to make 


HEMICAL & METALLURGICAL ENGINEERING ¢ JUNE 1944 « 


}. L. MARSH, G. H. FREMON, R. D. GLENN, V. D. LUEDEKE and D. J. PORTER 
Technical Committee, Charleston Section, American Institute of Chemical Engineers 


The Coming Search for Synthetic 
MOTOR FUELS 


all estimates not only of the supply of 
petroleum, but also of the need for it 
seem purely conjectural. Gasoline as it is 
now known may be obsolete as a motor 
fuel before the time of shortage arrives. 

Even though a petroleum famine does 
not appear imminent, engineers are study- 
ing processes for petroleum substitutes. In 
the past, the petroleum industry has estab- 
lished an admirable record of supplying 
products of continually improving quality 
at continually decreasing cost. With the 
petroleum supply becoming more difficult 
to exploit, however, a period of rising costs 
and prices may soon be unavoidable. The 
cost of drilling a modern 10,000-15,000 ft. 
well can be as much as $350,000, but since 
some of the best prospects for new oil are 
at the deeper levels, wells of this type will 
become more common. Similarly, refiner- 
ies employing the modern high-yield tech- 
niques are considerably more expensive to 
construct, yet these improvements may be 
needed to help conserve the declining sup- 
ply of petroleum. As the price of motor 
fuel from petroleum rises, the competitive 
position for substitutes and synthetic fuels 
will improve. It may be desirable to begin 
the use of these other fuels long before 
the supply of petroleum becomes critically 
short. Thus, it is interesting to study the 
methods which are available for producing 
motor fuels from sources other than 
petroleum. The experience of other coun- 
tries which are already producing synthetic 
fuels may point the direction in which 
future developments in this country will 
occur, although it seems likely that the 
present rather crude processes will be vastly 
improved before they become either neces- 
sary or profitable in the United States. 


SOURCES OF FUELS 


Countries such as England, Germany, 
and Japan which are not liberally supplied 
with petroleum have investigated and de- 
veloped methods of producing motor fuels 
from sources other than petroleum. The 
two principal substitutes which have been 
used are the oil shales and coal. Natural 
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The evidence points to the conclusion that there is no cause for serious concern about a petroleum shortage within 
the next 25 to 50 years; however, it is time to investigate other sources and methods for gasoline 


gas has been used to some extent as a 
compressed gaseous fuel, and can be con- 
verted to a liquid fuel. Artificial gases, de- 
rived from coal, and powdered coal burned 
directly, have been tried. Wood-fired pro 
ducer gas generators have been installed in 
trucks and buses in Europe. Although 
these substitute motor fuels, as dis 
tinguished from “synthetic” gasoline de 
rived from non-petroleum sources, were 
used in Europe quite extensively before 
the war, the substitute and synthetic fuels 
obtained from shales and coal are the most 
significant. 


OIL SHALE AND TAR SAND 


Oil shales are rock from which pe- 
troleum-like oils can be derived by heating. 
The oil can be treated by standard refinery 
methods to yield satisfactory motor fuel. 
Shale oi is thus the simplest, most obvi 
ous, and most easily usable substitute for 
natural petroleum. It has not come into 
wide use in this country because the added 
cost of distilling the oil from the shale has 
resulted in too high a price for the re- 
sulting motor fuel. Again it is apparent 
that the natural economic results attendaat 
on a diminishing supply of petroleum, or 
savings made possible by further experi- 
mental work on oil shales, will ultimately 
bring shale oil into common use. 

The United States is liberally supplied 
with oil shale. The most probable esti- 
mates place the total oil reserve in shales 
of all types at nearly 150 billion bbl., of 
which it is believed 100 billion can be 
reclaimed. This constitutes a reserve five 
times the size of the present estimated pe- 
troleum reserve, and the fact that this 
shale reserve exists means that the time 


when this country will be completely with 
out a petroleum supply is probably well 
over 100 yr. away. 

Tar sands, from which petroleum-like 
oils can also be derived by heating, are 
even more abundant, although the prin 
cipal deposits are located in Canada. It 
is believed that up to 250 billion bbl. of 
oil are contained in the Canadian tar sands. 
Little is known of the recovery problems 
involved. It is apparent, however, that the 
tar sands of North America constitute a 
huge reserve which can be tapped some 
day when other resources begin to fail. 

Oil shales have been processed in Scot 
land for over 90 yr. The process can thus 
be considered as well-proved technically, 
although modifications would doubtless be 
introduced if it were to be used in this 
country. 

In Sweden and in Australia attempts 
have been made, with some success, to dis- 
till shale oil from un-mined deposits by 
drilling or tunneling into the bed and in- 
troducing heat. 

Gasoline is derived from shale oil by 
conventional refining methods, with 
slightly lower yields than from petroleum. 
The normal vield, when shale oil is cracked 
to residuum, is 35-55 percent. If the oil 
is cracked to coke, a yield of 70 percent 
can be obtained. The product has an 
octane number of 55-70. The maximum 
yield of 80 percent to gasoline is obtained 
by hydrogenating shale oil. The gasoline 
produced by hydrogenation has an octane 
number of 65, which can be raised to 83 
by the addition of tetraethyl lead. 

Estimates of investment and operating 
cost for mining and retorting shale vary 
widely, It is probable that an investment 
of about $1,200 would be required per 
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barrel of oil produced per day. ‘This ma 
be compared with an average investment 
of $900 per bbl. of oil per day to bn 
petroleum out of the ground. The inves 
ment in refineries would be about the sam 
in both cases: roughly $300 per bbl. of « 
per day. The best estimates of the cost « 
producing shale oil are about $2 per bbl 
in comparison with a current petroleum 
price of $1.25. This should result im 

gasoline cost from shale oil of 9 to lt 

per gal. compared with 6 to 7c. per gal. h 
gasoline from petroleum. 


FROM COAL BY CARBONIZATIOS 


Motor fuel similar in properties * 
gasoline can be obtained from coal in © 
eral ways. Carbonization of coal to pe 
duce coke is a well-established practe: 
In the operation, the complex structure ¢ 
coal is broken down and liquid hyde 
carbons are obtained which can either ® 
used as such or refined to yield a satisfactor 
motor fuel. It should be emphasized 
the liquid hydrocarbons are obtained simp" 
as byproduct and the yield by hight 
perature carbonization, which is the oo 
mon operation, is small. The liquid pm 
ucts are light oil (benzol and toluol) # 
tar, which can be hydrogenated 
cracked to obtain a gasoline fraction. T 
maximum gasoline yield is probably abee 
10 gal. per ton of coal, which means H# 
only 18 million bbl. of gasoline a yecat,® 
about three percent of the national * 
quirements, could be obtained {om ! 
existing high-temperature carbouizat™ 
plants in the country. 

Coal may be carbonized at lower © 
peratures with a higher production of 
Low-temperature carbonization of cod 
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carried out at 425 to 700 deg. C. to yield 
gas, light oils, tar and coke. For the pro- 
duction of liquid fuels, the light oils, tar 
and gas are of particular interest. The 
yields are about 2.5 gal. of light oil, 20 gal. 
of tar and 5,000 cu.ft. of gas per ton of 
coal. 

The possibility of obtaining liquid fuels 
from low-temperature tars has been con- 
sidered thoroughly by the British. The 
tar can be hydrogenated at 480 deg. C. and 
200 atmospheres pressure, with a molyb 
denum catalyst, to yield gasoline of 70 
octane number, at the rate of | gal. per 
gal. of tar charged. With a total of 22.5 
gal. of tar and oil per ton of coal, 22.5 gal. 
of gasoline may be obtained. The gas from 
the low-temperature carbonization will pro- 
vide adequate hydrogen for the reaction. 
With the above yield of gasoline per ton 
of coal it soon becomes evident that large 
quantities of coal must be handled. 


SYNTHETIC FUELS FROM COAL 


Coals vary in type and composition from 
the brown coals of Germany which are 
half water and only one-third combustible, 
to the best anthracite with only 1 percent 
water and 96 percent combustible. The 
ratio of carbon to hydrogen in the com 
bustible fraction is about 10 to 1 for the 
brown coals, 15 to 1 for lignites, 17 to 1 
for bituminous, and 30 to | for anthracite 

Liquid hydrocarbon fuels are composed 
of smaller molecules, with a carbon-hydro 
gen ratio of 6 or 8 to 1. Thus, the prob 
lems in converting coal to a liquid fuel are 
to reduce the carbon-hydrogen ratio by 
adding hydrogen, and to break down the 
complex structure to yield the volatile 
liquids desired. In carbonization processes, 


Even partial replacement of the petroleum refining industry with coal hydrogenation plants such as the one 
Cost of gasoline produced by coal hydrogenation is 16c. per gal. without amortization 


shown here will be costly. 





the coal structure is split up, the hydro- 
gen rearranging with part of the carbon to 
form liquid products. The yield is small, 
however, because only the hydrogen or- 
iginally in the coal is available for forming 
the liquid products, and a considerable part 
of this hydrogen is driven off in the gases. 
Low-temperature carbonization, where the 
treatment of the coal is milder, yields over 
twice the quantity of liquid products. Even 
in this case, much of the carbon in the 
coal ends up in solid coke rather than in 
liquid products. 

Ihere are two methods of obtaining 
much higher yields of liquid products from 
In the first of these, hydrogen is 
added directly to the coal, to reduce the 
carbon-hydrogen ratio and to break down 
the complex molecules. This is the Bergius 
or coal-hydrogenation process which has 
been used extensively in Germany, and 
more recently in England. In 1910, Ber 
gius discovered that by treatment of coal 
with hydrogen at 100 atmospheres pres- 
sure and at temperatures of 350-400 deg. 
C. it was posstble to effect an 85 percent 
conversion of its organic content to oils 
and gas. The Billingham plant of Impe- 
rial Chemicals Industries in England was 
producing, in 1935, about one million bbl. 
per yr. of gasoline by hydrogenation of 
coal and coal tar 

The second method of obtaining a high 
yield of liquid fuel from coal is to convert 
the coal first to a mixture of carbon mon- 
oxide and hydrogen. These gases react, in 
the presence of the proper catalysts, to pro 
duce straight chain hydrocarbons suitable 
for use as gasoline. This is the Fischer- 
lropsch synthesis which has been used 


coal. 


extensively in Germany and Japan 
Coal undergoes a number of reactions 













































when it is hydrogenated. Oxygen, nitro- 
gen, and sulphur are eliminated as water, 
ammonia and hydrogen sulphide, and 
hydrocarbons are formed instead. The un- 
saturated linkages absorb hydrogen, and 
the complex hydrocarbons break down te 
simpler and smaller molecules. The ulti- 
mate products include gaseous and liquid 
parafin hydrocarbons and aromatics such 
as naphthene. The relative proportions de- 
pend upon the type of coal used, and the 
operating conditions. 

The yield of gasoline by hydrogenation 
of coal is generally reported on the basis 
of total coal consumption, including coal 
for fuel, power, and hydrogen production. 
In the Billingham plant, where coal is used 
for all these purposes, the yield is about 60 
gal. per ton of coal brought into the plant. 
It would be possible to obtain a large part 
of the hydrogen by treating the byproduct 
methane with steam, and if this were done 
the coal consumption would be decreased 
and the yield would be about 80 gal. of 
gasoline per ton of coal. The power and 
fuel requirements of the process are large, 
and account for about half the coal used. 
In the Billingham plant the yield of gaso- 
line from the coal actually hydrogenated 
is reported to be about 60 percent, which 
would correspond to a production of over 
200 gal. of gasoline per ton of coal (ash 
and moisture free.) Thus, it is theoreti 
cally possible to obtain over ten times as 
much motor fuel by hydrogenating coal 
as by carbonizing it, even at low tempera 
tures. The actual yield, where coal must 
be used for fuel, power, and possibly for 
hydrogen production, is three to four 
times that obtainable by carbonization. 

The quality of the gasoline produced by 
hydrogenation of coal is good, and refining 
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operations are simple and similar to those 
used in refining petroleum. The product 
has en octane number of 70-75 which can 
readily be raised to 85-90 by the addition 
of tetraethyl lead. 

At Billingham, hydrogen is obtained by 
coking coal, and producing water gas from 
the coke. The water gas is purified, to 
remove sulphur, and is treated with steam 
in the presence of a catalyst, to convert 
the carbon monoxide to carbon dioxide 
and produce additional hydrogen. The 
product is compressed to 50 atmospheres, 
and scrubbed with water, to remove carbon 
dioxide. It is then further compressed to 
250 atmospheres and scrubbed with a 
copper-containing solution which removes 
the small amount of carbon monoxide. 
The purified hydrogen enters the suction 
of the hydrogen-circulating compressors 

Hydrogenation is carried out in three 
stages, the first two of which are at 250 
atmospheres pressure and 300-450 deg. C. 
The first stage operates on coal-paste and 
produces a mixture of gases, light and 
heavy oils, unconverted coal and residue, 
and byproducts such as water, ammonia 
and hydrogen sulphide. Gases and by- 
products are separated and discarded from 
the operation. Part of the sludge, remain- 
ing after the oils have been largely re- 
moved, is recirculated, and part is passed 
through a recovery process from which a 
residue coke is discharged. The oils are 
distilled, the lightest fraction going to the 
gasoline treatment process. Heavy oils are 
re-hydrogenated in the second stage, to 
which heavy creosotes and tars may also be 
charged. Part of the heavy oil is also re- 
turned to the “pasting” operation. The 
second stage product is again distilled. 
Medium oils from the distillation can be 
used as diesel fuel but are not particularly 
well suited because of the low paraffin- 
content and the consequently low cetane 
rating. At Billingham, these oils pass to 
a vapor phase hydrogenation process, from 
which the largest quantity of gasoline is 
obtained. By this method, all the coal is 
converted to gasoline, gases, and byproducts. 

A large part of the hydrogen for the 
process could be produced from the by- 
product gases, which may be used as fuel 
in the operation or sold as fuel gas. 
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from coal may be accomplished by the Fischer-Tropsch process 


The Fischez-Tropsch synthesis is a radi- 
cally different method of adding hydrogen 
to coal and breaking down the size of the 
molecule, The coal is used to generate 
carbon monoxide and hydrogen and these 
are then recombined in the desired ratio to 
produce hydrocarbons suitable for refining. 

Sihce the raw material is first converted 
to carbon monoxide, it is possible to use 
almost any substance containing carbon, 
including natural gas. In this respect the 
Fischer process is much more flexible than 
the hydrogenation process. Gas has ad- 
vantages, including the requirement of one- 
third less investment for the preparation 
of the carbon monoxide-hydrogen mixture. 
The chief disadvantage of natural gas is 
the limited supply. Obviously, it is im- 
practical to divert a large fraction of the 
natural gas supply from its present uses, 
and the amount of gasoline which might 
be produced from natural gas by the 
Fischer process is accordingly limited. 


FISCHER-TROPSCH SYNTHESIS 


In the Fischer-Tropsch synthesis a gas 
mixture consisting of ¢ hydrogen and ¢ 
carbon monoxide, referred to as synthesis 
gas, is converted to straight-chain, aliphatic 
hydrocarbons and water. The most effec 
tive catalysts for the reaction are cobalt, 
nickel and iron, metals that will react with 
carbon monoxide and hydrogen to form 
metal carbides. It is believed that the re- 
action proceeds through the formation of 
carbides, the reduction of the carbides with 
the formation of methylene radicals, the 
polymerization of these radicals to higher 
hydrocarbons, and the hydrogenation of 
the hydrocarbons to saturated compounds. 
The basic steps in the production of gaso 
line by the Fischer-Tropsch process are: 
(1) Production of “synthesis gas”, a mix- 
ture of two parts hydrogen and one part 
carbon monoxide, (2) Removal of sulphur 
from the synthesis gas, (3) The synthesis 
reaction, (4) Recovery of the “primary 
product”’, the crude hydrocarbon mixture, 
and (5) Production of the salable mate- 
rials from the primary product. 

Synthesis gas may be prepared from coal 
in several ways. The best known is the 
standard water-gas procedure which yields 


a one-to-one mixture of carbon monoxide 
and hydrogen. This is enriched by treat 
ing part of the gas with steam to produce 
more hydrogen and carbon dioxide, remov 
ing the carbon dioxide, and recombining 
the gases to obtain the synthesis mixture. 
Alternately, the water gas can be enriched 
by direct addition of hydrogen, as from 
coke oven gas. 

Another method in use in Germany, and 
in other European countries using “non 
coking” types of coals, is the Bubiag-Didie: 
process. This involves the operation of a 
vertical, externally heated chamber-oven in 
which the charge is treated continuously 
with superheated steam. The product is a 
gas containing about 33-35 percent carbon 
monoxide and 50-52 percent hydrogen, 
with less than 1 percent saturated and un 
saturated hydrocarbons. The operation 1s 
ficxible and the composition of the gas 
may be varied so as to produce the syn 
thesis gas mixture directly. 

In the synthesis reaction, pressure is one 
of the important variables. At very high 
pressures there is a tendency toward the 
formation of oxygen-containing com 
pounds, and if the catalyst is changed, the 
process becomes identical with that used 
commercially for the manufacture of 
methanol. At pressures up to a few hun 
dred pounds, and with the catalysts nor 
mally used, the formation of oxygen-con 
taining compounds is negligible. In early 
commercial practice the reaction was cat 
ried out at atmospheric pressure. In recent 
installations a pressure of about 100 Ib. per 
sq. in. has been used. The increase in 
pressure results in higher conversions and 
a greater percentage of high boiling com 
pounds in the product. The catalyst life 
is increased, and certain economies 
design and operation can be effected. 

The synthesis reaction evolves about 
17,000 B.t.u. per Ib. of product formed, 
which is equal to about one-fifth of the 
amount of heat that would be obtained by 
the combustion of synthesis gas. The re 
moval of this heat must be accomplis'ied 
in such a way that the temperature § 
closely controlled at the optimum pct. 
The operating temperature is about 200 
deg. C., but this is subject to variation 
with catalyst activity and to design fac‘ors, 
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rticularly contact time The removal 
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ie development of proved catalysts 
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the published result in most 
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1 tw n tem 
Th nversion is carried to about 
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t rters is cooled, 

se as much as po sible 

f pt t, and is then passed 

) an tivated carbon absorption 
i ption system. In the 

t u 1 medium boil 
mort th prod t. ‘The 
n monoxide, 
ne a inerts. It may be 
f f t ts are removed, 

l ror ft I I facture ot syn 

] gpa 

rhe product of the I ier-T'ropsch syn 
t 1 xt r st t-chain hydro 

B ca having a i range. It is 
i n lilar t p 1 than to gasoline, 
B sis t must undergo a es of refinery 
perations in order marketable 
oduct The prod 1 of a high qual 

t \ 
ity in yn in 
king oT f fF P itions b it 

. du nm ~ h i tane wiation 
gas e is relatively difficult *and requires 
the use of the more modern and complex 
I fin processes. 

The whole pri blem of working up the 
primary product into a series of products 
ft juality and quantity required to 
meet the market demand is similar to the 
prot of refining crude petroleum. ‘The 

B mode refinery processes of catalytic re 
torm italytic cracking, polymerization, 
ition and alkylation can probably 

cu to convert the primary product to 
ga \ yield of about 85 percent has 
Been estimated and the quality of the 

xd will be determined by the require 
n f the market and the price that it 

wi to pay. Expre*sed in other terms, 
tne | Mf primary product from an aver 
age | ninous coal is in the order of 70 
gal | ton, including coal required for 
power generation. The ultimate yield of 


gasoline is about 60 gal. per ton of coal, 
a figure which compares favorably with 
the ld by hydrogenation. 

[he 1941 consumption of motor fuel in 
the United States was 700 million bbl. To 


produce this quantity of gasoline by coal 
iydrogenation alone would require more 
than 5,000 billion cu. ft. of hydrogen per 


ire a number of methods which 
iay be used for the production of hydro 
but there are only a few which would 
the production of 
Three methods are 
the entire world’s 
production of hydrogen. Total gasification 
, coke, and lignite by the water-gas 
| producer-gas processes appears to ac- 
int at the present time for about >> per- 


L here 


gen, 

Of unportance tor 
motor fuels from coal. 
for almost 


now used 


nt of the total. Separation of hydrogen 
from coke-oven gas by the use of the Linde, 
Claude, and similar low-temperature com- 


m liquefaction provides 

out 26 percent of the total. Electro 
ytic piocesses yield about 16 percent of 
the total, leaving about 3 percent for all 
oth Since 1925 there has been 
in the production of hydrogen 
m water gas, a rapid rise in the produc 


processes 


r methods. 


i GCciuic 


ke-oven gas, and a slow in- 


rease in the use of electrolysis. In 1925 
early percent of the hydrogen for all 
purposes Came from water gas. 

\ coal hydrogenation plant could ob 
tain hydrogen by any of these methods, 


or could use the byproduct gases from the 
Methane, which 
onstituent of these gases, can 
be treated with steam over catalysts to 
1 carbon dioxide and hydrogen 
from which the carbon dioxide is 
Natural gas, if it were 
used as a source of 


hydrogenation process. 


produce 
mixture 
readily removed 
vailable, 
hydrogen. 


could be 


The cost, in England, of the Billingham 
oal hydrogenation plant was between $25 
ind $30 million 
this country today would probably cost 
neatly $40 million. ‘The Billingham plant 
has an annual capacity of one million bbl. 


\ similar plant built in 


of gasoline, or approximately enough to 
supply the Charleston section of the 
Kanawha Valley. A modern petroleum re 
finery with the same capacity could be 
built for about $2 million, or about 1/20 
the cost. It is immediately apparent that 
even the partial replacement of the pres 
ent petroleum refining industry with coal 
hydrogenation plants will be costly. 

The best estimate of the cost of gasoline 
produced by coal hydrogenation is about 
16 c. per gal. without amortization, or 23 

per gal. with amortization. 
ire exclusive of distribution expense and 
taxes on the gasoline and should be com 
pared with a normal cost of about 6 c. for 
gasoline produced from crude oil at $1.25 
1 bbl. In terms of the Charleston area, the 
extra cost of synthetic gasoline would be 
about $2.5 million a year. 


‘These costs 
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Synthetic fuels by the Fischer-Tropsch 
process are likely to be cheaper, and the 
plants would probably cost considerably 
less. It is estimated that a Fischer-process 
plant to supply the Charleston area by 
producing gasoline from coal would cost 
$23 million. Fischer-process gasoline 
would probably cost about 15 c. a gal., 
without amortization, or 19 c. a gal. with 
amortization included. In the estimates, 
both for the Fischer process and for hydro- 
genation, coal is charged at about $2.50 
per ton. The cost of coal is, however, less 
than one-fourth the cost of the gasoline 
produced, so that the estimated manufac 
turing costs will not be altered greatly if 
the price of coal is changed. 

Gasoline could be produced by the 
Fischer-Tropsch process from natural gas, 
and both the investment and the manufac 
turing cost would be lower. It is probable 
that the investment would be only $15 
million for a plant to supply the Charleston 
urea, and that gasoline would be produced 
for slightly less than 10 c. per gal., includ- 
ing amortization. As already pointed out, 
however, known natural gas resources have 
an estimated life of only 30 yr. at the 
present rate of consumption, and would 
be rapidly exhausted if an attempt were 
made to produce much gasoline from 
them. 

(he modern refinery using petroleum 
is the least expensive to build. The costs 
of plants for synthetic fuels and the costs 
of synthetic products are high in compari- 
son even with gasoline from shale oil. 


CONCLUSION 


The petroleum supply for the United 
States, if the possibilities for importing 
crude oil and for improving present gasoline 
yields are exploited, seems to be assured 
for the next twenty-five to fifty years. 
Carbonization processes will yield small 
amounts of gasoline to supplement the 
supply but cannot be expected to produce 
significant quantities. Shale oil is the most 
promising substitute, which will probably 
be developed as soon as the cost of pe- 
troleum rises to $2 per bbl. If the shale oil 
resources are completely developed, enough 
oil should be produced to supply the 
country for at least another fifty years. Tar 
sands, too, are a source of vast amounts 
of petroleum which can possibly be re- 
covered very cheaply. 

Synthetic fuels from coal are at present 
expensive and the cost of building large 
plants to use these processes is very high. 
Until the processes are improved and the 
costs are reduced, there will be no eco- 
nomic incentive to use these processes. In 
view of the adequate supplies of other raw 
materials from which motor fuels can be 
obtained, it seems unlikely that there will 
be large scale production of synthetic fuel 
from coal in this country within the near 
future. 
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WEBB ACT vs, SHERMAN LAW 


L.XPORI roods 
ibroad have been deeply troubled by the recent indict 
ment of the U. S. Alkali Export Association and _ its 
companies. They have felt that the proper 
protection of firms cooperating for the export of American 
goods had been withdrawn by this effort of the Depart 
It is interesting and informative, ther 


associations selling chemicals and other 
member 


ment of Justice. 
fore, to have a statement of official policy on this subject 

[his interpretation comes in an address presented early 
last month by Assistant Attorney-Gencral Wendell Berge, 
who directs the Anti-Trust Division. Mr. Berge clearh 
traces the course of reasoning by which the Department 
distinguishes between proper cooperation, as 
he defines it, and illegal cftorts of export 
rganized under the Webb Act. Many executives and 
lawyers are not going to agree with Mr. Berge, but they 
can profitably study his views as they were presented 
before the Commerce and Industry Association of New 
York City 

It is not easy for engineers and cther laymen to under 
stand some of the fine legal distinctions which are made 
by Mr. Berge. But it is important for us to sce that the 
l‘ederal Government does not intend to have export 
international 


association 


fforts become so aggressive as to involve 
igreements of the kind which are charged against the 
ilkali group. Here are some of the things proscribed in 
Mr. Berge’s language: “Associations organized under the 
Webb Act cannot legally enter into international agree 
ments which restrict production and distribution, divide 
territories and fields of operation, fix prices or otherwise 
regiment industry throughout the world. Neither can 
they legally enter into agreements which restrain tiade 
within the United States, 1:estrain the export trade of any 
domestic competitor or associ.tion, or which enhance 
or depress prices or substantially lessen competition 
within the United States.” 


LET’S HAVE THE FACTS! 
Avren Property Custodian Markham and the executives 
of Standard Oil Company (N. J.) have been discussing 
questions of the German influence in the ownership of 
certain companies and certain patents in which the I.G. 
formerly had some proprictary interest. As a result, the 
Custodian is seizing these stocks and these patents in 
order to vest them in his office to be licensed generally 
to all American firms. 
Standard Oil executives deny that there has been anv 
German proprietary interest since 1939. This is a fact 
that should be determined by proper court action. It is 
not reasonable that American firms which have acquired 
rights in foreign property in accordance with both law 
ind good taste of prewar years should now be deprived 


of that property without recourse to the due processes ot 
law. [tas not a function of the Ahen Property Custodiar 
to upset proper developments of that kind by unwatr 
ranted seizures and subsequent licensing for compctitiv« 
development. Even if the latter may give 


beneht to purchasers of the end products, the destruction 


some te mporal 


of property rights legitimately obtained is too great 
price to pay for that temporary expedient 

We have no idea as to all the facts which may devel 
in this case. But we hope that they will have full co 
sideration in the courts and that the Amencan princip 
of property ownership may be properly protected. W 
believe that the Alien Property Custodian’s office w 
eck justice in these matters. We certainly hope so 


INDIRECT COSTS ARE GREATER 


SaFEty of employees is an ever present concern 
chemical engineers both in design and in operation 
industrial equipment. Anyone who needs the figures 
prove that safety pays dividends or anyone who wants 
be better informed on industrial safety can well utilize 
the recent guide book entitled “Safcty Subjects” whic! 
has been issued as Bulletin No. 67 of the Division 
Labor Standards in the U. S. Labor Department. It wil 
serve equally well as a text for plant safety meetings 
as a basis for a college curriculum on safety 

Even in wartime we cannot afford to let down the 
standards either on equipment or operating methods 
Careful study of this booklet will reveal new practices 
of value and convince even the most hard-boiled pr 
duction executive that safety saves money rather than 


adds expense. 


WHERE CREDIT IS DUE 

Four recent industrial advanecs have 
fundamental work done by the Government in som 
the regional laboratorics of the Bureau of Agricult 
and Industrial Chemistrv. This fact is interesting 
three reasons. 

First, we note with satisfaction that this Governn 
work .is making substantial contributions. Second, w 
note that the Bureau continues its policy of encoura 
industrial development based on its primary stu 
Thus the Bureau makes its results a step toward p 
service without injecting the Government into busi 
Third, these recent incidents exhibit rather a striking 
contrast on the part of the industries which have 
the Government work as a springboard for further in 
gations and development. 

In one of the four cases the industrial organizat 
involved gave generous, perhaps even a bit over-gencrow 
credit to the Bureau for its primary findings. In th 
other three cases little or no credit has been given t 


be cn bas« d 


; 
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Many 
Bec 


vernment investigators. In one case there has been cushioning and energy-absorption capacities of rubber 


— y conspicuous an apparent desire to take too much have developed certain outstanding applications that have 





hit for certain 1 the company developin; proved their merit and are certain to advance in the 
' yroject postwar cra, perhaps to require as much as 40,000 tons 
ae Nlany undertah f nent t t be ot rubber per year. Rubber-spring suspensions for auto 
itor elope mn t | au 1 the chemica mobiles are on the way to replacing steel springs. ‘They 
s industries npanies can take the could use from 10,000 to 25,000 tons annually. Rubber 
chance that | e something worthwhile a tires are developing for the use of farm vehicles, tractors 
1 of a resear that is vague and uncertain and other implements. Such machinery might require 
eginning. S project well started undet in additional 10,000 to 20,000 tons of rubber. Of 
Government p \ the t is h as that pecial interest to the chemical industry is the use of 
the Bure f ¢ trv staff rubber as a starting maternal for chemical reactions 
ese funda t ld ] more cred Kubber derivatives suitable for lacquers, adhesives and 
i? than the ct gct. | edit en them by plastics can be made from natural rubber and suitable 
x th with | th other prof nal synthetics. Certain uses of these products such as for 
Int first | ‘ the packaging of fruits, vegetables, other foods and 
perishable materials are of the utmost importance in out 
( ni tnal develop economic development. ‘These chemical uses may requir¢ 

But t the future from 25,000 to 100,000 tons of rubber annually 
B ot G t work n tor Ot course, no one can say with certainty when 
( ’ likely t t t ng ’ plantation areas will be recovered and in a position t 
A | t | vi help meet the enormous world demands for rubber 
( ' t G nment | Undoubtedly, steps will be taken immediately for thei 
Indust vil t I rehabilitation. Reorganization of labor and replac« 
ff t it s evel t h credit time nt of equipment on large estates will be a difficult and 
us job. The attitude of the natives may Inco 


> IN BETWEEN perative. International disputes are not unlikely. It is 


» of ae ' expected, therefore, that after complete re-possession, th 


\ R 


‘ 


rst year will not produce over 400,000 tons and t 
$ ve of I s This second year not more than 700,000. It may require two 
ts { ‘ : 4) ' mye aan a os 5 more vears to reach 1,500,000 tons output, according 
h 11 aa the on ee th Granted the validity of the reasoning, the world mav 
sa a tight rubber situation for nearly four years 

\ \\ :' coil a tle, fter the war even though all the United States synthetic 
ont ibber plants (with their expected capacity of all types 

: eee? f rubber of about 1,075,000 tons per year) are kept in 
) the Bi, - ” es “ae Veo) eration. This is quite a different view from the one 
, = ae 2 frequently expressed that, in the postwar cra, the market 
: “tae g «go, ee Pree will be flooded with cheap crude which will drive syn- 
thetic out of existence. It is important, because it means 


FACTS ON THE FUTURE OF RUBBER th it synthetic must not only meet our war needs, but must 


7? 


e able to supply a large portion of our expanded postwar 
. requirements. It is likewise evident that synthetic has 
c t 1 t of the rubber five or six more vears in which to become truly competi- 
t cory < : tne i try iS ju! tive, in cost and quality, with the natural product. As 
; t ‘a Dest rit tory. Fortunat Dr. Dinsmore states, “Can anv informed individual doubt 
can ze synthetic : : $s now coming int that this is sufficient time?” 





1 —-  . - bree Rare a CONTAINER INCENTIVES 
M the countn Dr. R. P. Dinsmore, vice president Maximum re-use of scarce shipping containers is neces- 
fr rch and ment of the Goodvear v. WPB officials are urging that employers offer their 
Rubber Co. At t meeting of the National employees a suitable nominal incentive for the return of 
>urcl Acents in New York this able ntainers from customer premises. Little bonus pay- 
| achemical engit poh Looking Ahead t] ments of this kind will often stimulate more complet 

H rthy of ful con nd prompt re-use to offset shortages. 
h the future of tl reat Perhaps even a customer incentive of like nature might 
ffered in some cases, provided, of course, that such 
nvest re est tes that # world 1 nt bonuses conform with legal limitations on pricing and 
1947 will 1 lo not create too much inducement for the bootlegging 
é tor nd in 1950, | While most of f second-hand containers 

er will be for autor tires and other estal Dominant in all our planning should be the thought 
lication n f it wil e demanded for that we must now have more re-use of containers of all 


ERIN BCHEMICAL & METALLURGICAL ENGINEERING « JUNE 1944 « 113 


















CHEM. & MET. PLANT NOTEBOOK 





THEODORE R. OLIVE, Associate Editor 





>WAR BON] 
Starting with July 1944, and until further 
notice, Chem. & Met. will award a $50 
E War Bond the 
author of the best short 
during the preceeding month and accepted 
for publication in the “Chem & Met. Plant 
Notebook.” Articles will be judged during 
the month following receipt, and the award 
announced in the issue of that month. The 
judges will be the editors of Chem. & Met. 
Non-winning articles submitted for this 
contest may be published if acceptable, and 
if published will be paid for at space rates 


month to 
received 


Series each 


article 


applying to this department. 
Any reader of Chem. & Met., other than 
a McGraw-Hill employee, may submit as 


many entries for this contest as he desires. 
Acceptable material must be previously un- 
published and should be short, preferably 
not over 300 words, but illustrated if pos- 
sible. Neither finished drawings nor polished 
writing are necessary, since only appropri- 
ateness, novelty and usefulness of the ideas 
presented are criteria of the judging. 
Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
entries to Plant Notebook Editor, Chem. & 
Vet., 330 West 42nd St., New York 18, N. Y. 


April Contest Prize Winner 


IMPROVED BYPASS GIVES BETTER FILTRATION 
WHEN USING A CENTRIFUGAL PUMP 


W. A. WELCH 


Industrial Chemical Sales Division 


West Virginia Pulp & 


Pape r ( 


Philadelphia 6, Pa 


ls THE OPERATION of a filter press there 

are three types of pumps currently in 
use, namely, reciprocating pumps, geat 
pumps and centrifugal pumps. The re 
ciprocating type pump has the advantage 
of variable speed and can be slowed down 
to a point where the volume of liquid can 
be regulated to what the press will handle 
without running up excessive pressure. In 
this way a reciprocating pump, when used 
for pumping liquids through a filter press, 
can be run slowly at the beginning of the 
filtering operation and thus deliver the re 
quired volume of material to the press 
without building up pressure on the filter 
cake until such additional pressure is re 
quired toward the end of the filtering 
operation. 


PRESSURE CONTROL 


Building up pressure gradually in this 
manner considerably facilitates filtration 
because it prevents “squeezing” the filter 
cake into a compact mass and thus losing 
much of the advantage to be gained by 
the use of filter aids. Of course, as filtra 
tion progresses, the filter cake becomes 
thicker and therefore offers more resistance 
to flow, making it necessary gradually to 
increase the pressure sufficiently (and only 
sufficiently) to maintain the filtration rate 


114 


The use of a greater pressure at the earlier 
stages of filtration might momentarily give 
a larger rate of discharge, but in the end it 
would result in slowing down the overall 
filtering rate because it would quickly com 
press the cake and make it necessary to use 
extreme pressure toward the end of filtra 
tion 





MAY WINNER! 


THOMAS B. DORRIS 
Chemical 

, Waldron 
Muncy, Pa 


I igineer 
y | 


Chief 
>prout 


For an article dealing with 
a new method for size reduction 
of low-melting waxy solids 
which has been adjudged the 
winner of our May contest. | 





This article will appear in our 


July issue. Watch for it! 





= 





Che disadvantage of a reciprocating tyy 
pump is the tendency for the liquid to | 
delivered to the filter press in surges. ‘I! 
is especially true if the check valves on t 
pump are not in perfect condition. The 
surges, which accompany each cycle of t! 
pump, create a “breathing” action of t! 
press cake against the cloths and this act 
is likely to give rise to the formation 
cracks in the press cake which allow 
material to pass through the cloths 
a new mat is formed on the surface ot 


exposed cracks 
Centrifugal pumps are usually prefer 
to the gear type pump because of 


A $25 Series E War Bond R 
will be issued in the name of f 





My 
% 





abrasive nature of many solids which 
be filtered. Of course, a centrifugal pun 
runs at constant speed and for this r 
tends to discharge its full capacity it 


Continued on page 123 


Filtering set-up showing use of bypassed centrifugal pump 


A, Va/ve for 
short circuiting 
pump 

























































































Supply /ine - 
if Va AN Va DN Va XY 
i N 
4} 
ir / | 
di + 
- iH et m 
nie , Centrifugal pump 7 
oO 
! 
t irene 
au --1t Mixing tank 
GE for for filter oid 








¢ JUNE 1944 « CHEMICAL & METALLURGICAL ENGINEERING 


; men 


Ce 
} 
tertil 
region 
raw | 


amour 
ducti: 
Produ 
Befor 
effec tive 
need fo; 


CHEMI 





i | REPORT ON..... 


PACIFIC NORTHWEST 





ir 
Economically immature in spite of its great power and natural resources, the Pacific 
Northwest in many respects is still in a semi-colonial status. Because of this, potential 
industries for the region must be chosen with care and developed with vigor or they 
+ 
’ will face insurmountable competition from established industries in other parts 
of the nation. Above all there is the need for a comprehensive and thorough inves- 
of t tigation of resources and markets and for studies in power utilization that will pro- 
2 vide a firmer basis for industrial enterprise. The Bonneville Power Administration, 
i 
making an excellent step in this direction, has just released its broad study on 
“Pacific Northwest Opportunities,” from which most of the data in this report have 
been adapted. The Bonneville study, which should be consulted for details, is of 
particular interest to chemical executives, engineers and enterprising industrialists 
who are seeking opportunities for inidvidual initiative and private enterprise. 
: 
A APPRAISAL of the present economy _ investigation. Whether electricity is used private enterprise for the beneficial and 
f the Pacific Northwest reveals that for motive power, for heat or for industry, profitable use of power and resources. In 
tl still great need for diversification 1 sound technical and economic basis the flow charts, those resources and plants 
trial processes and production, for must be established for the utilization of | which now exist in the Pacific Northwest 
th tegration of basic plants in indus- material and energy resources. The availa- are shown in red lines. Elements shown 
tres, and for secondary manufacturing bility of power and raw materials is no in black lines are desirable of establish- 
actin There is also need for wider assurance of prompt and proper use. ment but their feasibility, in most in- 
tilization of regional raw materials—agri The region’s present industry is still stances, needs investigation. 
It forest and mineral very largely tied down to primary extrac 
Conservation of lands calls for a tre- tion and production of raw and semi POWER THE MAGNET 
me ly expanded use of commercial processed materials. Its raw material po 
ttilizers, a use relatively very low in the _ tentialities are not yet well known, nor Hydroelectric power is an outstanding 
WI regi } Spite of the co-existence of basic have processes been developed to make resource in the Pacific Northwest. Power 
Y raw terials and intensive cropping the widest and best use of them. Waste draws minerals from the earth; becomes 
{ f forest products is still in its in- fulness of unused rich resources must be an essential ingredient in electro-manufac- 
fancy \lmost two-thirds of the tree is changed to wealth productively used. The turing; cuts down the cost of other manu- 
now ted. New and more complete wantonly expensive system of shipping facturing. Power fosters the growth of 
— 18 tree crops will demand increased raw materials 3,000 miles east and the re many diverse industries and distributes 
am f electrical energy for the pro sulting finished product 3,000 miles back them throughout the region. Power is 
luct of wood, plastic and chemical west must be eliminated the magic that flows from river develop- 
prod Charts and maps used in this report, ment and leads to regional development. 
Bef the above developments can be ilapted from those in the Bonneville At the end of 1943 the government's 
etectively carried out there is an urgent Power Administration study, show in what Columbia River power system was trans 


need for clear and correlated programs of field opportunities can be developed for mitting to large industries and the power 
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listribution agencies of the region 1.25 
illion kw., about as much as the com 


ned capacities of all 


other power syster.is 
the region 
Bonneville Dam (constructed and op 
ited by the U. S Corps of Engineers ) 
miles east of Portland Grand 
Coulee Dam (constructed and operated 
the U. S. Bureau of Reclamation) some 
miles west of Spokane, are the first 
of a number of multiple-purpose proj- 


ind 





to be constructed on the Columbia 

“1B R system which will ultimately de- 
| velop between 15-20 million kw. of hy 
 droclectric energy This is approximately 

; third of the potential hydroelectric 

s powcr available in the United States 
Navigation locks in the Bonneville Dam 

| in other dams to be built on the lower 

( imbia will bring water-borne rates 


the 


' nd navigation facilities to very center 


f this vast inland empire 
Kev to the industrial future 


is low-priced electri powe! 


of this re 
made 














lable initially by the construction of 
— ae Bonneville and Grand Coulee Dams. In 
1939 the total capacity of the eleven ma 
j r utility systems of this region totaled 
bout 1,000,000 kw. By 1944 the power 
ty in the area had reached over 
000 kw In December, 1943, 
Bonneville Dam was completed with the 
tallation of a tenth and final generator, 
7 nging Bonneville’s installed « ipacity to 
ver 518,000 kw Ultimate installed ca 
pacity at Grand Coulee will be 1,944,000 
kw., of which 798,000 will be reached dur- 
g 1944 These figures are exclusive of 
tload capacity 
: Industrial rates for thi power are the 
t in the United States ipproximately 
per kwh. at 100 percent load fac 
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tor Bonneville Power Administration 
has constructed and maintained a high 


regional transmis 
of over 2,500 circuit miles, 
making power available to almost every 
part of the Pacific Northwest. 


voltage, high-capacity 


sion system 


MARCH OF LIGHT METALS 


Alumina is now shipped into Pacific 
Northwest plants 
from various plants located in the eastern 
part of the United States. There are no 
plants for production of alumina in the 
Pacific Northwest There is, however, 
a semi-commercial plant at Salt Lake City 
for the production of alumina from Utah 
This plant is operated by Kalu- 
nite, Inc., a subsidiary of the Olin Corp. 
which operates an aluminum reduction 
plant at Tacoma, Wash. Byproducts of 
this plant are potash and sulphuric acid 
A small experimental plant for the pro 
duction of alumina from Northwest clays 
has been authorized for construction by 
the Columbia Metals Corp. and Chem 
ical Construction Corp. near Salem, Ore 
The plant will utilize an ammonium 
ulphate recovery process 


aluminum reduction 


alunites 


gon 


for 
use in aluminum reduction plants is prin 


High-grade carbon for electrodes 
cipally calcined petroleum coke from the 
calcination plant of the Great Lakes Car 
Co. at Wilmington, Calif. 

The Pacific Northwest has one source 
suitable for aluminum elec 
trodes. This is byproduct carbon from 
the oil gas plant of the Portland Gas & 
Coke Co. Possibilities of developing low- 
ash coke by chemical treatment of certain 
western and northwestern coals have been 


bon 


of carbon 


under preliminary investigation by. the 
U. S. Bureau of Mines 

Aluminum capacity of the Pacific 
Northwest totals 315,000 tons of metal 


annually, double the United States capac- 
ity prior to 1940. The region has one 
large modern continuous sheet mill which 
probably has adequate capacity to turn out 
sheet requirements for the region for sev- 
eral years to come. There are no extru- 
sion presses nor forging hammers, nor 
any large casting plants. A few small 
foundries are making sand and die cast- 
ings. The Boeing Aircraft Co. is the 
only large regional user of light metal 
sheets, extrusions, forgings and castings, 
although some subcontracting firms are 
making sub-assemblies for Boeing and 
other aircraft companies. Commercial 
light metal workshops are absent. 
Regional production centers should be 
developed which would include an alu- 
mina purification plant, reduction plant, 
secondary plants for rolling, extruding, 
forging and casting, and manufacturing 


plants. Such integrated manufacturing 
centers may be expected to grow up 


around the Spokane, Puget Sound and 
the lower Columbia River area 
he Pacific Northwest has 


one mag 
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This 


ifs 


nesium plant, lo ited in Spokane 
ind ferrosilicon = as 


Dolomite is 


uses dolomite 


raw matcrial obtained in 
Stevens County, north of Spokane, while 
ferrosilicon is produced at the plant from 
at Denison, a short dis 
tance north of the plant. Carbon cok 
for ferrosilicon is obtained from Utah 
and Fernie, B. C. This plant has a 
capacity of about 18,000 tons per year 
of magnesium and about the same amount 


silica obtained 


of ferrosilicon 

More field 
needed for developing 
nage. Research should be conducted on 
the recovery of magnesium from olivin« 
which the northwest in inex 
haustible quantities 
to be done on dolomite to develop lower 
cost methods than the present ferrosili 


extensive exploration is 


magnesite ton 


occurs in 
Further work needs 


con reduction 

Market 
mine outlets for manufactured products 
In such studies, emphasis must be placed 
marketing possibilities rather 


proc Css 


studies are needed to deter 


upon 
wa upon displacement of present sup 
pliers Market saturation in the local 
territory determined by product costs and 
income levels, is important and must b 
The effect of transportation 
studied to determine the 


new 


determined. 
must be 
competitive position of local manufac 
turers in their own territory, and to dc 
termine the boundaries of their markets 
in competing territories. 


costs 


FERROUS METALS MATERIALS 


Iron ores, in the form of magnetite, 
occur in Washington, Idaho, British 
Columbia, and southeastern Alaska 


Limonite beds of some importance are 
located near Portland. Black sands are 
found along the Oregon coast in the 
vicinity of Marshfield. A few pyrite de 
posits are known in the Cascade Range 
of western Washington and Oregon. Near 
Cle Elum and Blewett Pass are chrom: 
nickle-iron ore deposits which are be 
lieved to be important for alloy steel 
production. None of these are 
being exploited for iron smelting, al 
though several have been explored 

Coking coals are located in Pierce 
County, Wash., and in British Columbia 
Byproduct coke ovens are operating at 
Tacoma and in Fernia, B. C., supply 
ing coke for metallurgical, domestic and 
commercial purposes. Some coke is 
also obtained from Utah, where cok 
ovens of both the beehive and byproduct 
type are operating. 

Chromite for ferrochromium 
direct smelting to stainless steel occurs 
in Oregon, Washington, Montana and 
Alaska. Most of the Northwest ores are 
low grade, requiring concentration to 
bring the chromium content up to 45-45 
percent. They are characteristically high 
in iron and in most cases cannot bc 
centrated to the standard 3:1 chrome 


ores 


and for 


col 
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i 
Light Metals Plants Now Located in the Pacific Northwest equipped with two 7,500-kw. open-pi: i [ 
Power electric furnaces, one of which is used for J 
Capacity, Approx. § Require- calcium carbide production. 
tons Plant menta, . ~ , i 
Adenine Resatien per yr. Investment kw. — Ohio Ferro-Alloys Co., with a plant at 
Aluminum Co. of America Vancouver, Wash. 91,000 $17,000,000 182,000 pre-baked electrodes Tacoma, has a plant capacity of about 
Aluminum Co. of America (DPC) Troutdale, Ore. 65, 000 20,000,000 130,000  pre-baked electrodes 18.000 tons annually The plant is J 
Aluminum Co. of America (DPC) Spokane, Wash. 97,500 25,000,000 195,000 pre-baked electrodes } 0 tee clantzic fuss 
Olia Corp. (DPC) Tacoma. Wash. 21,000 6,500,000 42,000 slf-baking electrodes equipped with two 6,000-kw. electric fur 
Reynolds Metals Co : Longview, Wash. 33,000 5,000,000 66.000 — self-baking electrodes naces and is produc ing ferrochromium ey 
I Aluminam Co. of America (DPC) Spokane, Wash. 120, 000 56,000,000 50,000 =— plate fabri clusively ( Jlympic Mines, Inc.. with | | 
Magnesium plant at Hoodsport, Wash., has a capa 
’ Electro Metallurgical Co. (DPC) Spokane, Wash. 18,000° 20,000,000 56,000 ferrosilicon process itv of four tons of electrolytic manganc 
* About the same amount of ferrosilicon ts produced at this plant per dav A | 
Ihe Pacific Northwest has several well : 
| , . one _ 
iron ratio needed for standard ferro Ohio Ferro-Alloys Co. The plant capac established fabricators of rolled _ stecl § 


15,000 tons of 75-85 per products, as well as a number of con 


ferrosilicon The plant is merci il iron foundries and steel casting 
rect smelting to stainless steel. By spe equipped with three 7,000-kw. open-pit plants Rolled steel consumed exceeds t! 
cial chemical treatment such ores can be clectric ferroalloy furnaces with a fourth local production several t 


3 
i 
ral times j 


chromium. However, they can be used ity is about 
for making certain ferroalloys or for di cent silicon 





brought to the 3:1 ratio with iron elim furnace under construction § in 
ination. Chromite-bearing beach sands Power requirements are 22,000 kw. for NON-METALLIC MINERALS 4 
along the Oregon coast have been treated the three furnaces, with a potential ad } 
for recovery of chromite by mechanical ditional requirement of 7,000 kw. l'remendous deposits of limestone for | 
concentration. The Electro Metallurgical Co. plant builders’ lime and cement, metallurgi 
Montana is the principal source of operated for DPC) at Spokane has a flux, or for chemical purposes wher 
ferro-grade manganese ore and concen- capacity of about 20,000 tons of 75-85 purity is not a governing factor are avail 
trate. Some ferro-grade ores are mined percent silicon ferrosilicon. The plant is able in the region. Some of the largest 


on the Olympic Peninsula in Washing equipped with four 7,500-kw. open-pit deposits are in northeast Oregon a 


electric furnaces, and is operated only to along the Snake River in Nez Per 





ton, but in general these are silicious, high 


in iron, and unsuitable for the produc. supply ferrosilicon for magnesium reduc- County, Idaho, and Asotin County 

tion of standard ferromanganese tion operations Wash. Large deposits are located alo 
Defense Plant Corp. has a ferrosilicon The Electro Metallurgical Co. plant at the Columbia River, Northport district 

plant at Wenatchee, Wash., operated by Portland has a capacity of 5,000-10,000 Where high purity is required, as in § 


Wenatchee Alloys, Inc., subsidiary of tons of ferroalloy annually. 1 he plant is glass and calcium carbide, care is need 


Light metals chart for the Pacific Northwest, showing existing raw materials and plant facilities in red 
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The Pacific Northwest now has few plants for 


lecting the limest: l'remendous 


juantities of limestone are available 
which assay 96-99 percent with 0.5-1.0 
magnesia and relatively low iron and 
phosphorus. Exceptionally pure limestone 


n southwestern Oregon 
the 
Puget Sound area, and stone is also being 


mported to a Puget Sound cement plant 


Deposits are being worked in 


trom southeastern Alaska Deposits are 
ilso known in southeastern Idaho and 
ithwestern Montana Both areas are 


being mined 


Lime 


for cement operations 


production is limited, not be- 


Ca of lack of stone, but because of 
the limited markets. Existing plants are 
supplying all needs for the present lime 


moar , 


but a return of building activity 


vith continuance of calcium carbide pro 
tion and other lime uses would make 
the sent capacity inadequate Two 
idle plants can be started to in 

the output; for any appreciabl 
mcrease in demand new plants would 


be built 


\ umber of clay beds are scattered 
over the Northwest; many are being 
worked for making common face brick 
and tile These deposits are chiefly of a 
tow-grade variety best suited for heavy 
lay oducts 

Deposits of fire clay exist that offer 
some promise of additional _firebrick 
Manufacture whenever the market ex 
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pands These deposits are found in 


northern Idaho and in the Spokane area 


Quartzite for silica brick is available 


Washington is inexhaustible 
amounts No deposits of clay high 
enough in alumina to make high-alumina 
refractories are known to exist in the 
region However, pure 
plants in the Mississippi Valley and Salt 
Lake City is shipped to the region and 
under normal conditions might be di 
verted to the manufacture of such brick 
A new alumina-from-clay plant author 
ized for construction at Salem, Oregon, 


m eastern 


alumina from 


may supply alumina for refractory manu 
facture in the postwar period 


WHAT ABOUT GLASS? 


Deposits of silica sand are located in 
Washington and western Oregon which 
might be made suitable for glass-making 
by a dilute acid wash to reduce the iron 
content. A large deposit of silica sand is 
located in Wyoming near Laramie. Ground 
quartz is being used by the existing con 
tainer glass plant at Seattle for making 
amber glass, and the sodium silicate plant 
at Tacoma uses sand from a deposit in 
eastern Washington. 

Soda ash is obtained from California, 
but potentially commercial deposits are 
located near Green River, Wyo., and 
Lake County, southern Oregon, accessi 
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producing the cyanamide-carbide-acetylene chemical derivatives 


ble to the Southern Pacific Railroad. 

The only glass plant is that of the 
Northwestern Glass Co. in Seattle, which 
makes container glass and uses an oil 
fired Owens-Illinois Glass Co. 
has intentions to build a con 
tainer glass plant at Longview, Wash. 

Glass containers find their chief outlets 
in areas where food processing industries 
are established and where bottled goods 
are put up for distribution; development 
of these industries is a measure of the 
degree to which container glass manu 
facture can develop. The plants now 
located in the Pacific Northwest will just 
about take care of present container glass 
needs of the region. 


furnace 
indicated 


Possibilities for developing a_ plant 
producing abrasives are good, particularly 
field electric furnace 
operations. Fused alumina will be one 
of the mast promising possibilities when 
purified alumina becomes 
Silicon carbide materials 
are available in the region; this abrasive 
will be an excellent addition. 


in the involving 


a source of 


available raw 


Limitations attending development of 
manufacturing are principally 
distribution. Since eastern in 
the biggest 
wheels, a 


abrasive 
those of 
consumers of 
Pacific Northwest 
plant would be restricted to the small 
but growing Western and Oriental 
markets, or would be under the disad- 


dustries are 
abrasive 
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vantage of trans-continental freight costs 

Barite deposits occur in eastern Wash- 
ington, southern Idaho, and southwestern 
Montana. Little is known of the extent 
of any of these deposits, and none are 
under development. No lithopone or 
barium chemicals plant is located in the 
Pacific Northwest. 

Production of salines depends on the 
development of market outlets in and 
the Salt cake and 
oda ash are used by northwest pulp 
mills. Salt is used by the region’s chlorine 
ind chlorate plants. While salt as well 
is other salines can be obtained from 
Great Salt Lake, freight costs have dis- 
any movement to the Pacific 
Northwest. With low coastwise boat and 
rail rates, California salt has continued 
to supply the regional market. Possibil- 
ity of central Oregon production of salines 
from alkali lakes is sufficiently promising 
to warrant investigation. 

Petroleum coke is shipped to northwest 
industries from California refining opera 
tions. The oil gas plant in Portland pro 
duces gas carbon as a byproduct and a 
pitch coke similar to petroleum coke. Oil 
gas carbon is suitable for reducing 

in metallurgical and chemical 


tributary to region 


couraged 


processes 
industries 

The region has only one byproduct 
coke plant, although others are located in 
British Columbia and Utah. Two oil 


gas plants are located in the region, one 
in Seattle and one in Portland. These 
plants and their products are shown in 
an accompanying table 

The only industrial carbon 
turing plants in the region are integral 
parts of aluminum plants and produce 
carbon electrodes and electrode paste 
Coke and pitch for these operations are 
supplied by the Portland Gas & Coke 
Co., and are also shipped to the region 
from California oil refineries. 

Oil gas plant capacities are limited by 
their gas market and can expand only 
as the demand for gas grows for domestic 
and industrial purposes. Although there 
is a limit to the amount of carbon and 
chemical byproducts that can be supplied 
by these plants, that limit has not yet 
been reached. 


manufac 


INDUSTRIAL GASES 


Most of the raw materials for indus 
trial gases are available in the Pacific 
Northwest. Natural carbonic gas occurs 
in southwestern Washington near Klicki 
tat. A dry ice operation is now ex 
ploiting this gas, marketing its products 
in the Portland area. 

Although sulphur occurs in volcanic 
deposits in southwestern Washington the 
pulp mills, which are large sulphur users, 
obtain it from Texas and Trail, B. C 


Pyrite, available locally, can be substitut: 
for sulphur, but is not being used { 
this purpose by any of these local m 
Sulphur dioxide is available in the 
gas of northwest smelters; it is now beu 
wasted There are no sulphur diox 
liquefaction plants in the region. 

Three plants, two in Portland and o: 
in Tacoma, are making calcium cai! 
in amounts more than sufficient for 
mal local acetvlenc 
monium nitrate is not produced, but t 
establishment of synthetic ammonia 
nitric acid production in the regio: 


needed and would provide for the 


requirements \ 


duction of ammonium nitrate 

Although there are several lime burnir 
plants in the region, none are re 
ing carbon dioxide Potentiality of t 
natural carbonic gas wells at Klickitat 
known, but is probal 
On the other hand, lin 


generator 


not definitely 
quite limited 
carbon 


stone tor dioxide 


practically inexhaustible 

Ihe only ammonia plant near the P 
Northwest is being operated as a un 
the Consolidated Mining & Smelting (¢ 
at Trail, B. C 
monia to the market. Thus, developme 
not 


, 


. and does not supph 


depending upon ammonia would 
possible until a synthetic plant is est 
lished in the Such a plant 


probably the most desirable for the fut 


region. 


development of the nitrogen chemical 
I 


Raw materials and existing facilities now in the region for producing fertilizers are outlined in red 
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CARBIDE DERIVATIVES 


*e calcium carbide plants are located 

Pacific Northwest. These are shown 

accompanying table. Raw materials 

onverting acetylene and cyanamide 
nto synthetic chemical products include 
thon dioxide, oxygen, hydrogen, nitro 
gen. chlorine, caustic soda, lime for chlori 
nated acetylene solvents, hydrogen chloride 
for vinyl chloride and chloroprene, tri 
cresyl phosphate plasticizer for Koroseal 
and high-alpha cellulose for cellulose ace- 
tate 
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Power is the key to the Pacific Northwest; facilities are here shown 


High-alpha cellulose available to the 


anhvdride 


derivatives are exceptionally 


g the dissolving grade of sulphite good possibilities for development. They 
| | 

vood pulp produced in three northwest ire desirable for the establishment of a 

p mulls. All of these are owned and cellulose acetate, rayon, and plastics in 


perated in Washi 
a plant 


igton by Rayonier, 

it Shelton with a 
daily, 
285 tons daily, 


ipacitv of 325. tons 


Hoquiat 


ind a plant at Port 


a plant at 
n with a capacity of 
Angeles with a capacity 
of 275 tons daily. 

While three carb are located 

f10n, production of ¢ iulcium Car 
bide derivatives has hardly There 
is no limiting factor to prevent an impor 
tant synthetic chemical industry from de 
veloping, although certain units may have 
practical limitations that make their im 
mediate development doubtful. 

There is nothing to prevent establish- 
ment of one or more production units for 
chlorinated acetylene solvents. A start in 
this direction has, in fact, already been 
made in Tacoma. 

No cyanamide derivatives units can de 
velop until a cyanamide plant is established. 
\ northwest cyanamide plant would have 
no problem of raw material supply, but 
market outlets would have to be developed 
in the region to justify the operation. 

Vinyl chloride and vinyl acetate resins 
would be desirable additions for develop 
ment of plastics manufacture. Vinyl chlor 
ide can be produced with existing acetylene 
and hydrogen chloride capacity; vinyl ace 
tate would require synthetic acetic acid. 

Synthetic acetic acid, acetone and acetic 


ide plants 
in the re 
begun. 
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lustrv. 
FERTILIZER MATERIALS 


Two large phosphate rock areas exist 
in the Pacific Northwest, 
southeast corner of Idaho 
of Wyoming and extending 
northeastern Utah, and the other in 
western Montana. Reserves are very large 

The Anaconda Copper Mining Co. 
operates a phosphate rock mine at Conda, 
Idaho, and ships the rock to its Anaconda 
superphosphate plant. The Montana 
Phosphate Products Co., closely associated 


one covering the 
and southwest 


corner mto 


Pulp and Paper Production Capacity 
in Tons per 24-Hr. Day* 


British 
Washington Oregon Columbia 
Pulp 
Mechanical. ......... 7 665 896 
Unbleached sulphite 1,388 455 245 
Bleached sulphite... .. 1,820 110 410 
Unbleached sulphate.. 1,165 180 255 
Bleached sulphate... . 250 
a 60 a 
Paper 
News... 433 370 960 
Seinnedccaésese 495 305 82 
Pints sctaeuse 570 150 105 
70 
ES 570 5 
easiccsssensn aa 12 320 18 
* Tacoma Chamber of Commerce 
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Miscellaneous Chemical and 


Hooker Electrochemical Co. . ‘ 

Pennsylvania Salt Co. of Washington 

Pennsylvania Salt Co. of Washington 

Anaconda Copper Mining & Smelting 
Co 


Consclidated Mining & Smelting Co Trail, B. C 


Portland Gas & Coke Co 


Columbia Metals Co Salem, Ore 
Philadelphia Quarts Co 
Northwestern Glass Co 
Beattle Gas Co ; 
Northwest Magnesite Co 
Kalunite, Inc 


Portland, Ore 


Tacoma, Wash 
Seattle, Wash 
Seattle, Was! 
Chewelah, Wash 
Salt Lake City, Utah 


Process Plants Located in the Pacific Northwest 


Location 
Tacoma, Wash 
Portland, Ore 
Tacoma, Wash. 
Anaconda, Mont 


Remarks 
Electrolytic chlorine & caustic soda 
Sodium & potassium chlorates 
Electrolytic chlorine & caustic soda 


Triple superphosphate, sulphuric 
acid 
Treble superphosphate, sulphar, 


sulphurie acid, ammonia, ammo- 
niam sulphate, phosphoric acid, 
ammonium phosphate 

Coke, bensol, oil gas, carbon bri- 
quets, pitch, lampblack 

Alumina from clay (under con- 
struction) 

Sodium silicate; oil-fired furnaces 

Centainer glass: oil-fired furnaces 

O} gas 

Dead-burned n 

Alumina fron 
sulphuric acid 


agnesite 


alunite, potash salts, 


Wilkeson Products Co Tacoma, Wash 250 tons of coke per day, tar 
Knowles ovens 

Crown Nest Pass Coal & Coke Co Fernie, B. C 350 tons of coke per day; Knowles 
ovens 

Colambia Steel Co.. Provo, Utah 1,030 tons of coke per day; Koppers- 
Becker ovens 

Defense Plant Corp Geneva. Utah 3,000 tons of coke per day: Koppers- 
Becker ovens 

Rayonier, Inc Shelton and Hoquiam, Was} 

Port Angeles, Was! 885 tons per day fd x { 

sulphite wood pulp 

J. R. Simplot... Pocatello, Idaho Acid phosphate (authorized 

Puget Sound Pulp & Timber Co .. Bellingham, Wash Alcohol from sulphite re er 

ynstructicn) 
Willamette Valley Wood Distillation Eugene, Ore 4.100.000 ea sleohol by rood 
Ce... oe oe hydrolys approved) 

Pacific Carbide & Alloys Co Portland, Or 15 tons carbide per day, acety 

Pacific Carbide & Alloys Co Tacoma, Wa 40 tons carbide per day, acets 

Electro Metallurgical Co Portland. Or ao ¢ carbide per day, aw 


with the Consolidated Mining & Smelting 
Co. of Canada, was operating two mines in 
Montana and shipping rock to Trail, B. C 
Another Montana producer, the Mineral 
Hill Mining Co., shipped crude rock to 
Anaconda. In Utah, Garfield Chemical & 
Manufacturing Co. operates one mine and 
ships rock to Garfield 

Three sources of sulphur for sulphuric 
acid are available to a new Pacific North- 
west fertilizer phosphate plant. These in 
clude elemental sulphur from Texas, pyrite 
from the Cascade Range of Washington 
and Oregon, and byproduct sulphur diox 
ide from roasting of sulphide ores in 
northwest smelters. 

Pyrite desposits are known in Whatcom 
and Snohomish Counties in Washington 
A large supply is available for purchase at 
Britannia Beach in British Columbia 

Byproduct sulphuric acid is produced 
from smelter gases at Anaconda, Mont., 
and Trail, B. C. The dilute sulphuric 
acid produced at Anaconda cannot be 
shipped in tank cars. The Trail plant of 
Consolidated & Smelting Co 
makes acid which can be 
shipped in tank cars, although there have 
been no movements south of the Canadian 
border. Most of the sulphuric acid now 
consumed in the northwest is shipped in 
from San Francisco Bay. This source can 
be considered as too expensive for north 
west fertilizer production 

Ammonia is produced synthetically at 
Trail, B. C., where it is used with 
phuric acid in making ammonium sulphat« 
and with phosphoric acid for making am 
monium phosphate. There is 
present northwest source of ammonia 


Mining 
concentrated 


’ 
Sul 


no other 





Although the production of acid phos 
the states 


no pl ints of 


phate in important industrv m 
of the Mississippi River, 


this tvpe have t been tablished in the 


cast 


Pacific Northwest. Present northwest fer 
tilizer requirements are ipplied by sh p 
ment from California and the Atlanti 
Coast. A recently authorized acid phos 
phate plant at Pocatello, Idaho, is more 
favorably located to supply interior mar 
kets than those of the Pacific Coast. New 


h ive 


to look to 


as well as 


fertilizer capacity would 
markets 
to expansion of local requirements 

of fertilizer production is 
but to meet 
Lo in the Pacific 
Northwest of the world’s largest deposits 


outside of the region 
Expansion 


not only desirable necessary 


increasing needs ifion 
of phosphate rock and the nation’s largest 
power resource are important factors favor 


ing large-scale production of elemental 
phosphorus, phosphoric acid and phos 


Availabilit. of 
electric power makes possible the produc 
tion of fixed atmospheric nitrogen as syn 
thetic nitric and 
fertilizers 


phate fertilizer coal and 


ammonia, acid nitrate 


PLASTICS POSSIBILITIES 


Basic materials from which to manufac 
ture the raw matcrials for a well-balanced 
regional plastics industry are readily avail 
ible in the Pacific Northwest. However, 
the region the establishment of 
hemical plants to convert these basic ma 


needs 


terials to the chemicals required by plastics 
manufacturers. 

Chemicals important from the plastics 
point of view manufactured in the region 
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include: (1) High-alpha cellulose chemical 
pulp, nitrating or acetylating grade, fron 
sulphite pulp mills located along Puget 
Sound and Grays Harbor in Washingto: 
and nitrating grade pulp manufactured o1 
the Columbia River; (2) calcium carbide 
for the production of acetylene, from Port 
land and Tacoma plants; (3) ethylene and 
benzol, in limited quantities, as products of 
the oil gas plants in Portland and Seattl 

+) hydrochloric acid manufactured in Ta 
sodium hydroxide, 


coma; (5) hydrogen 


md chlorine produced in Tacoma fron 


clectrolvsis of salt: (6) wood flour, manu 
factured in Tacoma and available as a b 

product of plywood m Ils 7) casein 
manufactured in the Willamette Valley 


No plastics intermediates are manufa 
this 


tured in rea except soybean, case 


urea, and phenolic adhesives for the pl 
wood industry. Four molding and man 
facturing plants are located in Seattl 
two in Portland. Three adhesive mai 
facturing plants are located in Seatt] 
in ‘Tacoma, one in Hoquiam, and on 
Portland. Four of these plants manuf 
ture t! wn resins. ‘There are approx 
mately 30 paint ind varnish plant 
Seatt] lacoma, Longview 

Sp Ka \W } in Portland, O 
The establishn t ld ig ind m 
fact pl t ted bv present 
parent m rket rt P North t 
and | lack r il bas hen 
plant 

\ phx 10] plant using enzo! from t 
Portland and Seattle oil and coal 
plants 1s well as from the petroleum 
dustry of California, would be one of 
first raw material plants needed. Formal 
dehyde would be another logical develop 
ment. The large coal deposits in the 
Pacific Northwest, through carbon dio 
and ammonia synthesis, could supply 
which, added to formaldehyde, w 
serve as the basic raw material for ure 
aldehyde plastics Acetic acid is peeded 
a raw material for cellulose acetate 
vinyl acetate 


In general, establishment of nume 
basic chemical industries in the north 
is urgently needed to supply the wid 
ricty of raw materials required by plast 

Since the Pacific Northwest 
contains a large percenetage of the tir 
resources of the United States, it 
ippear that a plastics industry based pot 


these resources could be justified The 


industries 


7 


production of pulp preforms, cellulo de 
rivatives, impregnated paper and = impreg 
nated 
logical utilization of forest resource 


compressed wood would b 


Reprints of this report are available 
at 25 cents per copy. Address the 
Editorial Department, Chem. & Met» 
330 West 42nd St., New York 18, \. Y. 
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filter press as soon as the operation is started 
If allowed to do so, this w mean that 
filter cake would build up a resistance 


flow very rapidly and such 





resistance 
ld become progr« vy higher during 
filtering operation because of the un 
rable IN pre ff the filter cake. 
This objection ha een overcome bi 
putting a bypass line on the discharge side 
of the pump so that a portion of the dis 
rge is returned to the supply tank or 
mixing tank for adding the filter aid 
A much more conv nt arrangement 
is to “short circuit’ the pump with a short 
nnect from th lischarge to the 
ke of the pump a idicated in the 
mpanying ket Valve “A” is in 
1 in th line » that with the valve 
open the m y circulates 
h the pump and none of it goes 
through the filter pre The amount of 
iaterial which is permitted to go through 
hiter pres in easily be regulated by 
g i lo valve \ Thus, the 
| in be delivered to the press at a 
y, even Pp! ure ‘ h can be I 
1 as necessary d ing the filte ing 
ition without pri lucing pressures that 
tend to block the filter. The full 
t the pump in be utilized by 
losing the valve toward the 
t i¢ hiter P j 
\ iTrangement t th t ha in ad 
over using a pass line back to 
t pply tank, in that it not only pre 
Xpo to the air of certain liquid 
yi] ind tat wh i suit n l 
C oxidat } t it also makes it 
to expose a minimum amount of 
t itm phe y This cool 
ng effect is especially undesirable in the 
hitr n of some liquids where a relatively 
g mperature must be maintained in 
» | tate the f tion of th 
qui 
rhe writer has seen few installations 
similar to the one outlined here and claims 
no originality for this suggestion How 
ever, there are a great number of installa 
fons now in opcrat.on where the advan 


tages of this method of operation are still 
not recognized, perhaps because the simple 
ire sometimes the least obvious. 


CHART FOR WATER FLOW RATE 
FROM END OF PIPE 


D. S. DAVIS 

Wya e Chemicals Corp 

Wyar te, Mich 

B* on data from a Peerless Pump Co. 
tin plotted as a family of curves on 
logarithmic paper (Water Wks. and Sewer- 


ge, 55, 262, 1941) the accompanying 
ligt it chart permits rapid and con 
ven) ilculation of the rate of flow of 
hrough a circular orifice at the end 
ngth of horizontal standard pipe. 
\s wn in the insert on the chart the 
Pipe is tapped for a $-in. nipple at a dis 
tance of 1 ft. from the orifice and the head 
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Nomograph for rate of flow of water 
from an orifice in the end of a pipe 


f water in a vertical glass tube is read on 
i yardstick mounted nearby. Further re 
quirements are 1) There shall be no 
tees, elbows, or other fittings except the 
nipple within eight pipe diameters of the 
orifice; (2) the pipe shall be running full; 
3) the level in the glass tube shall be at 
east 1 in. above the top of the pipe; and 
+) the nipple shall be set flush with the 
inner wall of the pipe. 

I'he use of the chart is illustrated as fol 
lows: What is the rate of flow from a cir 
cular orifice 4% in. in diameter at the end 
of a horizontal length of 6-in. standard 
pipe when the measured head is 19 in. of 
water? Connect 19 on the head scale at 
the left with the point for a 4§-in. orifice 
in 61m. pipe on the diameter scale, and 
read the desired value at 480 g.p.m. on the 

ile for rate of flow at the nght. 

Che chart, which was constructed by 
line coordinate methods described in the 
iuthor’s book (“Empirical Equations and 


Nomography,” p. 140, McGraw-Hill, 
1943), offers the advantages of a head 
ile graduated to eights, fourths, and 
ves of an inch and of freedom from 


xcessive coordinate ruling. Additional 
gage points for other onfice and pipe sizes 
the diameter scale by 
responding values of ob 


and rates of flow. 


in be located on 
ynnecting 


served heads 


ARC WELDING A PATCH ON 
AN ACID TANK* 


A SMALL LEAK in the bottom of a tank- 
like piece of equipment handling a cor- 
rosive liquid presented a difficult and costly 
repair problem. 

Offhand, one might assume that a small 
leak in a tank or vessel could easily be re- 
paired by welding a patch over the hole. 
However, welding on equipment in acid 
service is not that simple. Owing to chem- 
ical action which takes place in equipment 
in certain types of acid service after the 
vessel has been drained, a sludge forms on 
interior surfaces, crevices and corners. 
When heated, as in welding, a combustible 
= From a paper submitted by C. D. Blanke, 
Engineer, E. I. duPont de Nemours & Co., Inc., 
Grasselli, N. J., in the Industrial Progress Award 


Program sponsored by The James F. Lincoln Ar 
Welding Foundation, Cleveland, Obio. 
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gas may be liberated from the sludge and 
the collection of such a gas where it can 
be ignited by a spark or by hot metal is 
obviously undesirable. It is the practice, 
therefore, to wash and vent all such ves 
sels thoroughly before welding on them. 

In the case under discussion the difficulty 
ind expense was not in the repair of the 
tank but in its preparation for welding. 
Ihe tank could not be washed without 
shutting down the department and a shut 
down at the time was most undesirable and 
ostly. Even if the department were shut 
down, considerable time and _ expense 
would be required to dismantle elaborate 
equipment above and within the tank be 
washed and _ vented 


fore it could be 


properly, 


MAKING THE REPAIR 

With the use of arc welding equipment, 
simple and efficient repairs were made in 
the following manner: The equipment was 
temporarily thrown out of service and 
drained, while a steel wedge, or plug, was 
driven into the hole in the bottom of the 
tank as shown in the accompanying sketch. 
[his operation was completed before 
sludge could form inside the tank. Acid 
was immediately run into the tank to a 
depth less than normal for operation. A 
prefabricated patch in the form of a sump, 
or bulge in a piece of plate, was then 
placed over the hole so as to cover the 
plug in the bottom of the tank and the 
patch welded to the tank with two beads, 
a fast light bead to seal the patch in event 
the plug leaked, and a second heavy perma- 
nent bead to insure a lasting, tight job. 

Ihe low head of acid in the tank during 
welding prevented the formation of sludge 
and its accompanying hazard. Any sludge 
that formed on the metal above the acid 
level was not considered dangerous because 
the welding was confined to the tank bot- 
tom and this was insulated with a head of 
ac id 

here is no way of knowing whether or 
not the steel plug is still tight but whether 
tight or not, we know that the patch over 
the plug will hold for some time to come. 

Che repairs were made at a great saving 
of time and money. Actual cost was $40 
as compared with an estimated $600 or 
more had the tank been dismantled for 
washing. This is a saving of 1,400 percent. 
Ihis estimated cost does not include set 
costs of shutting down and starting up, or 
loss of production while down. Adding 
these costs would more than triple the 
above savings. 


Method of patching a hole in bottom 
of an acid tank 





‘ 
“Sump-shaped stee/ patch 
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PROCESS EQUIPMENT NEWS 








THEODORE &. OLIVE, Associate Editor 





CHLORINE DIOXIDE PROCESS 


Curorine dioxide, a powerful oxidizing 
md bleachmg compound which must be 
senerated at the point of use, but which 
1s an oxidizing power in terms of available 
hlorine of 24 times that of chlorine, may 
now be used for industrial purposes by 
means of equipment developed by the 
Mathieson Alkali Works, 60 East 42nd 
St., New York. This was described at the 
recent meeting of the American Institute 
of Chemical Engineers. Chlorine dioxide 
is said already to have been proved of spc 
ihe value im improving taste in public 


vater supplies, in reducing spoilage of 
uits and canned foods, and in certain 
ther applications. It has been shown ex 


perimentally to increase the yield of peni 
illin when used to sterilize the atmosphere 
incl it is expected to show superiority m the 
bleaching of other products such as flour, 
starch, soap, paper and textiles 

Chlorine dioxide is generated by feeding 
hlorine and air into towers which are filled 
with flaked commercial sodium chlorite 
I'he generator consists of two vertical steel 
towers, 4 in. in diameter and 34 ft. high, 
lined with stoneware or glass and filled al 
most to the top with the sodium chlorite 
Chlorine and a large excess of air are fed 
at the bottom through the first tower, and 
the chlorine dioxide formed is carried 
through by the air current into the base of 
the second tower, passing out at the top 
into a mixed gas manifold. When the 
chlorite in the first tower is exhausted, the 
flow is reversed, the first tower being dis 
connected, recharged and introduced as the 
second tower, without interruption to con- 
tinuous gas generation. A cabinet housing 
the necessary control equipment appears 
beside the two towers in the accompanying 
illustration. Necessary control equipment 
includes safeguards to insure harmless dis 
charge of the gases in case of an accident, 
and a regulator for total pressure control 


MASS HANDLING CONVEYOR 


Unt-FLo is the name of a new type of 
conveyor for the mass handling of free- 
flowing bulk materials, recently announced 
by Chain Belt Co., Milwaukee, Wis. This 
conveyor is of the continuous-stream type, 
composed of a chain belt equipped with 
closely spaced scraper-carrier flights. These 
operate in an inclosed casing in such a way 
that the entire cross-section of the casing 
und all the space between the flights is 
solidly filled with the material being han- 
dled. The conveyor employs a new type of 
discharge mechanism said to insure removal 
of all material in the conveyor system at 
the point of discharge. The conveyor is 
self-feeding and requires no auxiliary feed- 
ing device. It is self-cleaning and is said to 
minimize churning and degradation of ma 


124 


terials, both during operation md after 
feeding has stopped Materials may be con 
eved horizontally, vertically, or at any 
ingle. ‘The positive discharge feature 1s ob 
tained by tipping the pivoted flights for 
ward sharply by means of a power-driven 
cam just after the point of discharge, to 
dislodge material stuck to the flight after 
gravity discharge of the main part of the 


RADIATOR-TYPE COOLING UNIT 


A4rrer more than a vear of successful 
operations in a southern Illinois refinery, 
where they are used in the production of 
isobutane and butane, restrictions have 
been lifted to permit the Young Radiator 
Co., Racine, Wis., to release the first in 
stallation pictures of the company’s Quad 
coolers and condensers, said to be the 
largest radiator-type cooling units ever 
manufactured. Although similar in appear 
ance to an induced draft cooling tower 
these units consist of radiator-type heat 
transfer surfaces through which air is drawn 
by a large induced-draft fan 

I'hree of these units condense 40,000 Ib 
of steam per hour at 10 Ib. gage pressure, 
while six, of which four are provided with 
lubricating oil cooling cores mounted in 
front of the water-cooling cores, handle the 
heat rejection from eight 600-hp. compress 
ors and their driving engines. Each of the 
units in this installation has heat transfer 
surfaces on only two of the four sides, but 
when contemplated plant expansion is un 
dertaken, cores will be installed in a third 
side. For still larger capacity, the fourth 
side can be used if desired 


COLD CATHODE LIGHT 


STANDARD UNITS in a new line of cold 
cathode fluorescent industrial lighting 
equipment are now being manufactured un 
der the name of Kold-Volt by the Mitchell 
Mfg. Co., 2525 North Clybourn Ave., Chi- 


Equipment for producing chlorine dioxide, 
developed by The Mathieson Alkali Works 








cold cathode lighting has fe 


the most part been used for a limited num 


standard par kage 


to conventional flu 


of two conventional fluors 


lumens of light 


NEW BOILER METER 


meter, the operator ca 
tion of air supply to fucl supply (m« 
ured by the steam generated 
favorable to his particular operation 


New mass handling 
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Viscous filter panel 


adjustable cam in the 
flow mechanism. To facilitate reading, 
provided with a red indi 
itor pointer operating across a white 10 
scale Ihe steam flow mechanism is 
standard electric 
lowmeter which operates on the null bal- 
€ principk air flow mechan- 
ised on the Hays slack diaphragm, 
pped with an electric motor follow-up 
for ample power. 


' 
of an casily 


trument 1s 


Company 5 


while the 


)GAS STORAGE TANK 


Comprere re-design of the Wiggins Pis- 
ton Balloon type of storage tank for low 
pressure gases and vapors has been an- 

unced by the manufacturer, Chicago 
Bridge and Iron Co., 2124 McCormick 
Building, Chicago 4, I. Medium and 
large-sized installations are built as shown 
im the accompanying illustration, while 
maller installations do not have the cen 
tral cylinder. The piston balloon provides 


i means of storing gases or vapors at pres- 
sures usually less than 4 in. of water, in a 
dry sp It consists of a steel tank or 
hell with a cone roof, inside of which is a 
ounterweighted piston that moves up and 
own as the gas flows in or out. The gas 
storage space is above the piston in the new 
sign, rather than below it. The piston 


itself is a cone shaped diaphragm made of 


light-weight steel plates, about | ft. less in 
diameter than the tank shell and supported 
oa a central cylindrical column by cables or 
chains issing over sheaves at the top of 
the cylinder and attached to a counter- 


weight on the inside. 
The iatter is a steel box partially filled 
with concrete and adjusted with sand bal 
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improved Universal rotameter 


last. ‘The space between the outer edge of 
the piston and the shell is closed by a flexi- 
ble curtain or seal connected to the shell at 
mid-height and long enough to permit the 
piston to travel to the top or the bottom. 
l'o prevent buckling or sharp folding of 
the curtain seal, a metal coil with a circular 
guide rod through the center rides in the 
loop of the curtain, rolling as the curtain 
moves so as to eliminate wear. The space 
between the inner edge of the piston and 
the central cylinder is similarly closed by 
means of a curtain. The central cylinder 
contains gas and is gas-tight. It extends to 
the top of the balloon and supports the 
center of the roof. This construction re- 
quires no liquid seal and eliminates need 
for a floor on the ground. 
VISCOUS PANEL FILTER 
Desicnatep as Model DPV, a new vis- 
cous panel filter offered by Dollinger 
Corp., Rochester, N. Y., is primarily for 
use in air conditioning and ventilation sys- 
tems where filter resistance up to approxi- 
mately 0.60 in. of water is permissible. 
In the new filter the filtering medium 
consists of crimped layers of galvanized 
screen cloth and woven copper mesh. 
When coated with Pingene PD10 Filter 
Oil, this medium is said to form an un- 
usually efficient filter. A minimum of 
servicing is required since the medium 
is arranged so as to — an extremely 
large dirt-holding ca The cells are 
made of 16-ga: steel and are fitted with 
handles and cam-type locking latches 
which hold them tightly in place, oe 
the unit against air leakage. The sup 
ing frames can be riveted together to. 
a flat bank or, by the addition of wuhe, 
a series of “V's.” Thus, a maximum of 
filter capacity can be installed in a given 
space. 


IMPROVED FLOWMETER 


GREATER FLEXIBILITY of installation and 
easier maintenance are claimed for the new 
Universal rotameter recently announced by 
Schutte & Koerting Co., 12th and Thomp- 
son Sts., Philadelp hia 22, Pa. As indicated 
in the accompanying illustration, the new 
instrument employs a one-piece frame con- 
struction, similar to that of previous rota- 
meters supplied by this company, but pro- 
vided with new type end-castings which 
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permit 25 different piping hook-ups. The 
inside of the tube can be cleaned without 
removal and the tube assembly can be with 
drawn, if necessary, without disturbing the 
pipe connections. 


COMMUNICATION SYSTEM 


AN IMPROVEMENT in intercommunica 
tion systems, enabling the general managet 
or other executive employing the master 
station to communicate with from one to 
ten outlying departments without going 
through the central switchboard, has been 
announced by the Talk-A-Phone Mfg. Co., 
1219 West Van Buren St., Chicago 7, Ill. 
The improved system, known as C- 410, can 
be built up from one master station and a 
single sub-station, with the addition of ex 
tra sub-stations as needed, to a total of ten 
\ special feature shuts out at the master 
station all sounds originating at the sub- 
station locations, yet permits sub-stations 
to originate calls to the master station at 
will. A new feature provides special booster 
action under control of a pushbutton so 
that calls may be powerfully amplified to 
penetrate high noise levels if necessary. 
his volume level feature is controlled by 
the master station which operates on 110 
115 volts, a.c. or d.c. 


EQUIPMENT BRIEFS 


IntENDED for shielded arc welding, as 
well as for use as a filler rod in carbon arc 
welding, is a new coated aluminum bronze 
electrode designated as Airco No. 100 
which has been announced by the Air Re 
duction Sales Co., 60 East 42nd St., New 
York 17, N. Y. This high-tensile bronze 
rod is said to produce deposits of great 
strength and hot ductility, combined with 
desirable resistance to corrosion. In this 
last respect the rod is claimed to be su 
perior to standard manganese bronze, and 
to equal the latter in strength, hardness and 
ductility. The new rod can be used for 
welding dissimilar metals, such as cast iron 
to brass, and steel to malleable iron, as well 
as for similar metals of these types. 


Ir HAS BEEN announced by Century 
Electric Co., St. Louis 3, Mo., that Cen 
tury Form J Splash Proof motors in sizes 
from 14 to 15 hp. are now available with 
two-way ventilation. Fans on each end 
of the rotor draw in the cooling air through 
baffled openings in the bottom of the end 
brackets. The air is then blown through 
and around into all parts of the motor, 
and out through louvered openings in the 
side of the frame below the center line 
and at the bottom. During plant wash- 
down and in outdoor operations this con 
struction is claimed to protect the vital 
parts of the motor. 


Anyone who can qualify under Rubber 
Order R-1 can now obtain industrial gloves 
made in two styles from synthetic rubber 
by The B. F. Goodrich Co., Akron, Ohio. 
They are said to be equal in most respects 
to those made from natural rubber, and 
to be as good as natural rubber gloves in 
acid resistance as well as oil and grease 
resistance. One of the gloves is a light 
weight type of 0.15 in. ga., 104 in. length, 
and sizes from 7 to 11. The other glove 
is of 0.30 in. ga., 14 in. in length, and 
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sizes 10, 104 and 11. The latter type 
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IMPROVED materia it-treat ind 
lubrication are om f th features 
lamed for the new 13 s tube 
leaner developed by the | t ¢ Jean 
nette, Pa. The motors | en propor 
ioned s that they now ican rved as 
well as straight tube I is made pos 
il through the use of the FH coupling, 
in all-metal device w 1 is flexible enough 
t I fiat ha p t ] ids and al ) pI 
vid f ross-sectional for flow of 
ir from pply h not his last 
1S uid t be i definit i I vel th 
ecthion of l hose f neriy 1 1, and 
permits greater speed and pow 
AvAILaBILity of a line of alternating 
urrent generators for gas-engine drive, in 
sizes from 4 to 150 kva., has been an 
nounced by Century Electric Co., 1806 
Pine St., St. Louis, Mo 'ypes for either 
direct connection or belt drive are being 
supplied. The generator is of the revols 
ing field type. In the direct connected typx 
the generator bolts directly to the engine 
housing The engine end of the shaft 1 
pure no be ining mn t is supported by 
th ngimn cal £ Th . t 
mounted on th id of the generat op 
posite the gine, it ft inserted in and 
! } th cI ito hart 4 ympact 
} t t uW xcit i em 
Di 
ConpDucTIVE-TyYPE solid rubber industrial 
tires for operation in hazardous locations 
ire now being made by the United States 


Rubber Co Rockefeller 
York, from synthetic 
found that the 
to or better than the formerly used natural 
rubber in retention of conductivity in serv 
ice, an important f 
the fact that any 
tends to decre 


Center, New 
It has been 
product 1S equal 


rubber 
syntheti 


consideration in view of 
high-conductive rubber 
tivity to 


ise in condu owing 


flexing in service 


RUBBER COATING 


SUCCESSFUL coating for steel propeller 
shafts carrying bronze propellers has been 
accomplished by the flame-spraying of 
Thiokol synthetic rubber, according to 
Schori Process Corp., Long Island City 
N. Y. Heretofore such propellers on steel 
shafts of wooden vessels have produced 
electrolytic action with serious deterioration 


of the shaft 
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he same coating has been employed ad 
vantageously, according to the corporation, 
for lining the interior of bronze valves on 


water pipe lines and for other under 
ter portions of steel vessels. It appears, 
therefore, that the new technique should 


possibilities for rubber coating in nu 
industrial applications 


SENSITIVE RELAY SET 


Now BEING manufactured by H-B In 

t t Co., 2504 North Broad St., 
| phia 32, Pa. is a sensitive SS-5 relay 
to be used in conjunction with contact 
meters, galvanometers, gages and 

t relay-operating instruments that re 

w-gram contact pressure. 

lhe set consists of two relays mounted 

le by le in a hinge covered housing, 

} in. wide, 54 in. high and 34 in. deep 
O relay is of the iron-core-magnet type 
ind can be operated on 110 volts and 2 
nilliamperes, while the other is a selenoid 
type mercury plunger relay, the tube of 
which will handle a load up to 30 amperes 
t 110 volts A.C., or 20 amperes at 220 
volt lerminals for line connection are 
marked on a convenient terminal block be- 
ww the two relays, and a 4 ft. armored 


ittached to the side of the housing, 


yped with a plug for connection to 


t 
eq } 


| 
nstrument 
CONTROL INSTRUMENTS 


INSTRUMENTS Claimed to enforce any 
red heating or cooling program have 


een announced by Wheelco Instruments 
Co., Harrison & Peoria Sts., Chicago 7, 
Che instruments, named Chronotrols, 
in electronic principle of temper 

itrol. It is said that, regardless of 

ing n temperature desired for a given 
process or application, they provide com 
Spraying steel propeller shaft with molten 

hiokol synthetic rubber 





Sensitive 


relay set 


pletely automatic temperature regulatic 
[he rotation by synchronous motor of t 
temperature contr 1 cam cut on a d 
moves the temperature setting lever of t 
ontrol instrument 

lemperature change, noted by the s« 
ing unit, results in the instant resp 
of the instrument’s control unit. Thi 
1ided by the absence of mechanical li 
we between the measuring and cont 


sections 


between pick up coils 


he pointer is move 1 between the « 
by a temperature mse or 1s moved f: 
vetween them by a_ temperature d 
This frequen hange in the control 
ult Ver! th itput ul if 
vacuum tub cting to open relay 
tacts which operate tuel valves or swit 
['wenty-five models of Chronotro 
fered, including ten for proportior 
mtrol and others for two-position o1 


ind three-position on-intermediate off 


trol for high and low temperature 
itions. ‘Thermometer models are 
ible in both recording and _ indicat 
types. 


PREDETERMINED WEIGHT SCALE 


lo permit accurate packaging, check 
weighing, balancing, counting and com 


pounding, the Howe Scale Co., Rutla 
Vt., has added a new line of predetermine 


weighing scales which are offered in a \ 
riety of shapes, capacities and platter siz 
to range of requirem 
These scales are said to be sturdy, fast-per 
forming and accurate. The particular 
shown in the illustr 
designated as Model 1520, has a cay 
of 11 Ib., anda ] 


commodity Pp 


meet a wide 


iccompanying 


x¥ mm 


Improved cycle controller 
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= problem here? 







6" ONSULT GIRDLER on any question involving 


production or purification of gaseous mixtures 


or liquid hydrocarbons. GIRDLER offers engi- 





neering service backed by a long and successful 





record of prompt, practical, and economical solu- 





tions to gas processing problems. Our engineers 






are armed with facts, experience and — most impor- 






tant — ability to contribute constructive ideas, whether 






the job at hand is simple or complex. Call Girdler first! 


fr. 


@ CHEMICAL 


The GIRDLER CORPORATION ‘nes 
Ga Processes Division. Louceville |, 7iy\ uc 
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I Dolomite, one of the raw materials used at the plant of 2 Crystalline dolomite is calcined at 2,000 deg. F. to Cs 
the Permanente Metals Corp., is quarried at Natividad double oxide near the quarries at Natividad, Calif. nd 
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> DOLOMITE CALCINING PLANT 
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CARBOTHERMIC MAGNESIUM PRODUCTION 

















RUE CRYSTALLINE dolomite (CaCO, MgCoO,) is Komarek-Greaves presses and distributed to the air-lock« 
ed and calcined to the double oxide at 2,000 deg feed bins of the five 8,000 kva. reduction furnaces. T] 
F. Calcined dolomite for the sea-water reaction is trucked reaction MgO +- ¢ Mg + CO takes place in the el 
to Moss Landing, Calif., logated on Monterey Bay. 6,500 tric furnaces operating at 3,600 deg. F. and the 
g.p.m. of sea water are pumped through a wood stave line products as they emerge from the furnace are shock chil 
with a lift of 40 ft. from mean tide to hydrotreater. Her by a stream of natural gas. ‘The submicroscopic magn 
suspended solids and carbonates are precipitated. The dust produced by this reaction and shock chilling is is n 
treated sea water then flows to the reactor where dolomite moved from the gas by a battery of bag filters and conveys 
is introduced, thence to the first of four 250 ft. thickencrs to dust bins and from dust bins to gas-tight, enclose 
The thickened underflow is pumped in series and counter pelleting presses of special design. Pellets are loaded int 
flow to a fresh-water wash of 1,000 gp.m. Tne washed vertical retorts which are lowered into vertical air-tig 
magfiesium hydroxide slurry is pumped to a battery of electric resistance furnaces 
Oliver filters where the bulk of the water is removed and * he magnesium metal is sublimated from the pellet 









the filter cake is conducted by screw conveyor to the rotary 1,400 deg. F. at an absolute pressure of 0.2 mm Hg 
kiln where it is dehydrated at a temperature of 2,300 the upper condensing portion of the retort is a liner w! 
deg. I ollects the crystalline magnesium sublimate. When 

rhis material, over 96 percent MgO, is trucked to the limation is complete, retorts are cooled, liners rem 
carbothermic plant at Permanente where it is mixed in | crystals stripped from liners. These crystals of « 
the desired proportions with petroleum coke and inter 9.99 percent purity are melted and alloved to produce tix 
ground in 26-ft. ball mill. This material is briquetted in various alloys in demand for the war effort 
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4 6.500 g-p.m. of sea water are pumped 5 In the hydrotreator tanks suspended solids and carbon. 6 From four 250-ft 
2 nding, located on Monterey Bay through a wood stave line to hydrotreator ales are precipitated before sea water flows to reactor in series and counte: 





Caleined material is sent to Moss 
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¥Raw material from Moss Landing plant is unloaded at carbothermic plant where 1] After grinding in this ball mill the mixture of magnesium and 12 Oxide is red: 

5 is mixed in the desired proportions with petroleum coke petroleum coke is briquetted and distributed to reduction furnaces ucts are shock « 








ded solids and carbon. 


ater flows to reactor in series and counterflow to a fresh water wash 









6 From four 250-ft. thickeners the underflow is pumped 7 Washed magnesium hydroxide slu 


pumped to filters where water is remo 
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GRINDING AND 
BRIQUETTING 
FURNACE CON BAG 
DENSER LTERS 
mixture of magnesium and 12 Oxide is reduced in 8,000 kva. furnaces. Gaseous prod- 13 Sub-microscopic magnesium dt 
ibuted to reduction furnaces ucts are shock chilled by natural gas removed from gas by bag filters 





droxide slurry is 8 Filter cake is conducted by screw conveyor to Y After dehydration the material, over 96 per- 
ter is removed rotary kiln where it is dehydrated at 2,300 deg. F. cent MgO, is trucked to the carbothermic plant 


CARBOTHERMIC MAGNESIUM PLANT 
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agnesium dust is 14 When sublimation is complete, retorts are cooled, liners 15 Metal is alloyed to make objects 


bag filters removed, and crystals stripped from liners such as bomber control being cast 
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Applications include: 
Automatic caustic dilution and addition of softening 
oils and plasticizers in rubber reclaiming. 


Addition of asphalts and peptizing agents in the refin- 


ing and processing of rubber. 


Inhibiting butadiene and unstable hydrocarbons 


against oxidation in storage. 


Ask for Bulletin 1700 


WRITE TO *%,PROPORTIONEERS, INC.%,. 29 CODDING STREET. PROVIDENCE 1. RHODE ISLAND 
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Any process piping system 
-CRANE can equip it fully 


One Source of Supply... 
One Responsibility for All Materials 


Were the unit at the right a scrub- 
ber, evaporator, heat exchanger, or 
any other processing installation, 
all the piping required would be 
available from Crane. For Crane 
offers you—from a single source— 
the world’s greatest selection of pip- 


ing equipment for all applications. 
Ordering — maintenance— con- 


| of parts stocks—suct "e- . . 
trol oOo parts STOCKS | a —s sTuDs AN? — rLANGES 
dures are greatly simplified by GASKETS : — = 
looking to Crane for all piping ~*~ a 


a 


needs. Even more important, one 
responsibility for quality and crafts- 
manship of piping materials is your 
best assurance of a good installa- 
tion. At Crane that responsibility 
is backed by 89 years’ leadership 
in the piping equipment field. 
CRANE CO., General Offices: 


836 S. Michigan Avenue, 
Chicago 5, Illinois 





7 é To equip completely with Crane materials is to insure one 

y/ . < high standard of quality in every part of piping systems. That 
P ] dependable quality is exemplified by Crane Plug Type Disc 

. (Ay Globe Valves. The long tapered disc gives finest flow-control. 

f Extra wide seating surfaces offer highest resistance to wire- 

drawing and cutting. A deeper stuffing box makes a longer- 

lasting stem seal. Balanced design gives smoother operation. 


[Rp Processing unit in chemical plant—piping by Crane 
3 - One Standard of Quality 
fg?) 


VALVES ° FITTINGS ¢ PIPE 
PLUMBING ° HEATING - PUMPS 
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For other combinations 


of the IMP MILL with o 


Mechanical Air Sepe- 


retor or with Flash Dry- 
- see 


ing System 
Cetelog # 41. 
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THE 


WHIZZER- 
EQUIPPED 


RAYMOND 
IMP MILL 


With this modern pulverizing unit, you 
can maintain uniformity of finished pro- 
duct throughout the run ... or you can 
regulate the fineness while the mill is 


operating . . 


up to 99.5% 


RAYMOND 


. from 80°. passing 100-mesh 
or better through 325-mesh. 


PULVERIZER 


Sectional view showing double 
whizzer separator, built inte 
gral with the IMP MILL. 


Variable speed control pro 
vides easy adjustment of 


classification 


The Imp Mill can also be furnished 
drying system so that materials with» 
moisture may be handled . . . drying 
pulverizing in a_ single, simultao 
process. 


This combination unit gives you © 
product control . . . both in fineness 
dryness of the finished material. ! 
economically adapted for removing 


ture while grinding, as in handling * 


treated clay and washed kaolin, chem 
pigments and manufactured produ 


DIVISION 


COMBUSTION ENGINEERING COMPANY, INC. 
1311 North Branch Street 


Chicago 22, Illinois 


Sales Offices in Principal Cities 
Canada: Combustion Engineering Corp., Ltd., Montreal 
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VEW PRODUCTS AND MATERIALS 









JAMES A. LEE, Managing Editor 





VINYL CHLORIDE RESIN LATEX 


PropucTion of a true latex of vinyl 
:; 
| vit t l stly and 
vent 1 project on which 
B. Fk. ¢ in 4 \} Ohio, has been 
working f ne years, has been achieved 
The mp Geon resin is dispersed 
with wat stead of with t flammable 
1 x ts f some of 
which a xtrem t ; regards 
supp! It 1 be lapted t 1 wide va 
netvy of us l vat text wires and 
other mat i md i mn manufacture 
1! +} } 
emblin itex of 1 r in apy 
Re f n appear 
ance, the new la tance holds in 
suspension vil resin part tiny that 
25 tT ion ! ngle cub 
in I} nade to con 
fort t l ving the 
ma the” « t can 
be ) i ricX P vat 
ing. In clea 1 form, it can be 
bru pped. It is more 
l; } ; 9 y "1 ; 
pila in 1 igh unpregnates 
tal to wv h it ipplied than 
old is. Resistan flame, in 
crea € nin ] mong 
the advantag t will to material 
» it ’ 


LUBRICATING OIL 


By COMBINING an |] equation 
musts in 
s of Cal 
Re irch ¢ | , a Standar | Oil of 


Ma subdsidiar I ntty level 


»t nger juat ! 


yped a 
ited 
n I Thi | whi h to 
n on its laboratory sla 


Yutl 


vnen he 


ng 
iw, was first devel 
By combining 
ved that prop 
material added 


te dh ch \ sity 
} } 


when heated and 


1 THNCOTY n paper 


the oil, and that th solved ma 
ter ld separate out again when the 
ten ire. dropped Th udded sub 
sta ire tly ns many times as 
i¢ oil itself, however, they are 
fine led particles each of which is 
con of only a few thousand mole 

subse juent tests showed that at 
ord temperatures the particles re 


uspended in the oil and do not 


atte viscosity, but when the oil be 
con ited the particles gradually break 
up ligher the temperature the greater 
the Kage, until finally they are reduced 
app itely to molecule size. In that 
State form a solution with the oil 
and tribute greatly to its viscosity. 
Wh 1¢ oil cools, the molecules slump 
toge gain and become particles sus 
per the lubricant and the oil returns 
to mer low viscosity state. While 
Stan #f California officials have pointed 
ut new oil is still a laboratory curi 





‘) . : » | 
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osity, the hope has been expressed that 
some day it may be instrumental in solv- 
ing the problem of lubricating equipment 
that operates through wide 
temperature ranges. 
SYNTHETIC RUBBER 

Synruetic rubber moved a step further 
into fields once held exclusively by natural 
rubber with the announcement by the 
Goodyear Tire & Rubber Co. of Pliolite 
SI. The product is a synthetic substitute 
for the prewar natural rubber Pliolite which 
was produced by Goodyear by a process 
which preserved the onginal rubber’s in- 
herent characteristics while adding low 
solution viscosity and rigidity. Pliolite S-1 
has generally the same range of usefulness 
and applications as its natural rubber fore- 
runner. ‘The new product was even su 
perior im some respects to the prewar 
natural rubber product. Potential postwar 
uses include golf ball covers, safety and 
football helmets, moisture-proof coating for 
paper, and an alkali- and water-resistant 
vehicle for paints 
CLEANING COMPOUND 

A stmpLe dip or spraying of the work 
with Cyclodiene hydrocarbon solvent, re- 
cently announced by Technical Process 
Div., Colonial Alloys Co., Philadelphia, 
Pa., should economically remove the oil 
and dye, and leave clean metal surfaces. 
Cyclodiene can be handled in ordinary 
open tanks or spray machines at room 
temperature. Toxicity may be said to be 
negligible. Since Cyclodiene is tested neu- 
tral, and shows no signs of hydrochloric, 


necessarily 
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oxalic, nitric or sulphuric acids, or cyanides, 
it is safe to use with all metals including 
the aluminum and magnesium. The sol 
vent recovery rate is high, and so the solu 
tions may be used over and over again. 
This results in a low per gallon cost for 
cleaning. Magnafluxed parts thus cleaned 
are soon thereafter ready for such opera- 
aions in surface finishing as rust-proofing, 
painting or other organic or chemical 
finishing, electroplating or anodizing 
DEGREASING SOLVENT 

THE SELF-EMULSIFYING degreasing sol 
vent, Gunk Concentrate P-96, is a versatile 
concentrate base which, when properl) 
diluted forms the basis of several different 
cleaning solvents. It is made by the Cu 
ran Corp., Malden, Mass. This alkyl 
phenolic compound does not give off toxic 
vapors and is non-explosive. 


INSECTICIDE-FUNGICIDE 

A new chemical compound which is 
sprayed on the ground and absorbed by 
food-producing plants to render them im 
mune both to insect and fungi destruction, 
has been shown to increase potato crops 
as much as 25 to 100 bu. per acre, it was 
announced by Rohm and Haas, Phila 
delphia, Pa. The plant inocculation pos 
sibilities of the new synthetic, known pro 
fessionlly as diethylene-sodium-misdithio 
carbamate and familiarly as Dithane, were 
discovered by accident, and later tests 
proved it to be fatal to both chewing and 
sucking insects but harmless to plants and 
non-toxic to man. 

In recent field tests in Florida and Texas, 
Dithane has not only proved deadly to 
such fungi menaces as late blight which 
swept many food-producing areas of the 
South this spring, but also made possible 
potato yields running from 25 to 100 bu. 
more per acre than plots sprayed with 
conventional fungicides. Further proof 
of this chemical’s remarkable powers is 
revealed by the fact that it not only acts 
as a repellent to certain insects—unlike 
such standard fungicides as bordeaux mix- 
ture which actually builds up aphid infes- 
tations—but actually kills them. The 
serum-like effect of the chemical was dis- 
covered after unsuccessful attempts to grow 
beetles on-a plot which had been sprayed 
with the experimental “fungicide.” It will 
not be available for several months. 


INSECTICIDES 


SYNTHETIC organic compounds, carrying 
such forbidding chemical names as beta- 
beta-dithiocyano diethyl ether and beta 
butoxy beta thiocyano ethyl ether have 
been designed to replace the dangerous 
and highly toxic stomach poisons, lead 
and calcium arsenate. One compound 
still in early stages of development by 


135 











Rohm and Haas, Philadelphia, Pa., holds 
great’ promise of eventually replacing 

Other synthetics, among 
H-264 ire 


ingerous arscnk 


them one known as proving 


leadly to the destructive Mexican bean 
beetle and may eventually) replace a large 
tonnage of rotenone roots, imported from 
Last Indian territories now under Jap 


mese control 


ANTI-AGING MATERIALS 


INVESTIGATION of a number of ma 

living age-resisting properties in 
witural rubber imdicates that diphenyl ethy 
! nine, Stabilite, is outstanding im 


tecting nized GR-S against the 
hange it about by heat, according 
to George M. Massie, Harrison & Morton 


Falls, Ohio, and 
Hall Co., Akron, 


vahas 
vahoga 


A. | \W immer, the C P 


fore a ent meeting of the Rubber 
1a on LCS 
CAMOUFLAGE ENAMEL 
Packep cans which must be coated with 
imouflage enamel will meet the finishing 
ments of Army specification No 
( OD \ when finished with A&W No. 
$7 1-1 imouflage enamel, according to 


Ault & Wiborg Di m of Interchemical 
Corp., New York, N. Y. This new finish, 
vhich protects ims trom corrosion and 
, may be ap 
plied cither by spraying or by dipping. It 
ies in St ind if air heated 
to approximately 175 deg. F. is caused to 


m tne air 


flow th ms as thev come out of the 
p tank or spray booth, drying time is 
ut to >> min It is said to have excel 


ud n and will.not chip off and fall 


f the can when opened. 


NON-SKID WALKWAY COATING 


; +} nhen? 
, ' PEALCCLELS 


Non Skip walkway coating known as 
Flight Floor has been developed in the 
watory of the Glenn L. Martin Co.., 
Baltimore, Md. The new coating weighs 
only 47.5 gf per sq.ft. against 232.1 


matting previously 


room temperature 


iC Hovde! 


vith an open-nozzle paint spray gun and 
repaired in the field. Its principal 

lents are ground cork and Thiokol 
ithetic rubber. Flight Floor is tailor 
nade to meet a specie need of the air 
ift industry, namely, a non-skid surfac 


floors and walkways that 
er hard wartime usage. Other 
properties desired in the new material in 
dhesion to metal, plywood and 
flexibility and resiliency 
it temperatures from —20 deg. F. to +160 
leg. F.; fire resistance; resistance to gaso- 
line, a fuel, oil, de-icer and hy- 
draulic fluids, salt water and oxidation; and 
casy repair in the field. The material dries 
rapidly and panels coated with it may be 
stacked on end after two hours drying and 
a light dusting of talc. 


INSULATING WINDOW 


Freepom from condensation and frost 
ing during the winter, conservation of 
heating fuel, insulation against heat, cold 
and street noises all the year round are 
promised to home owners in all kinds of 
buildings by Thermopane, the insulating 
window glass developed by Libbey-Owens 


n naterial for 
] 


painted surfaces; 


‘ ; 
romati 


136 





Ford Glass Co., Toledo, Ohio. Since each 
glazing units consists of two panes of pol 
ished plate glass which form an insulating 
sandwich with a “dehydrated 
hermetically sealed in by a special metal 
to-glass bond around the 
glass,” it will come precut to any given 
window dimension up to 8x5 ft. Overall 
thickness of residential glazing is ys in., 
which includes an air space of sz in 
Strength of the adhesion of the metal 
bond to glass is over 1,000 psi 
RUBBER PIGMENT 

Tue New reinforcing grade of precipi 
tated calcium carbonate especially adapted 
to use in GR-S stocks is known as Witcarb 
R, and has been developed by Witco 
Chemical Co., New York 17, N. Y. This 
pigment of ultra fine particle size has cx 
ceptional reinforcing properties when used 
in natural rubber, reclaim and all types of 
synthetic rubbers. It is said to produce 
exceptional tensile strength, tear resistance 
and flex cracking resistance in GR-S. In 
addition it gives stocks of relatively low 
hardness and modulus even at high loading 


FUEL TABLET 


A new type of fuel tablet for heating 
the meat components of combat rations or 
heating water in a canteen cup in the 
field for coffee or cocoa has been developed 
by the Quartermaster Corps in collabora 
tion with the Office of Scientific Research 
and Development, the War Department 
has announced. The tablet is a synthetic 
compound known as trioxane with a binder 
to hold it in solid form when burning and 
coloring matter to distinguish it as non 
edible. It has several advantages over the 
previously developed square candle, made 
principally of paraffin, such as a fast rate 
of heating, light weight, compactness and 
a blue flame of low luminosity. The tab 
lets are flat, weigh slightly more than one 
ounce, and each will heat an individual 
meal from the “C” or “K” combat rations 
in 6 or 7 min. The new fuel is substan 
tially free from smoke-producing ingredi 
ents and will not smudge the bottom of 
the vessel being heated. It is packed in a 
moisture-proof foil envelope and may be 
burned in a small trench or behind a small 
shield to protect the flame from wind 


LACQUER FROM SOYBEANS 


A new synthetic lacquer derived from 
soybeans promises to be cheaper and bet 
ter than most materials now used in coat 
ings for papers, films and foils, as heat 
sealing and laminating agents and as pro 
tective dipcoatings. Norelac is an ethylene 
diamide polyamide. It was developed by 
the Northern Regional Research Labora 
tory of the U. S. Department of Agricul 
ture, Peoria, Ill. The new material is 
thermoplastic, gives an excellent heat-seal, 
and has excellent resistance to moisture 
penetration. It is grease proof, resistant to 
alkalis and acids, highly adhesive and co 
hesive, transparent, rapid drying and re 
tains flexibility at low temperature. 


FIRE RESISTANT NITROCELLULOSE 


Tue First step towards successful pro 
duction of a practical flame-resistant nitro 
cellulose composition has been made in 


it Sp ( 


edges of the 


Hercules Powder Co.'s Wilmington 
Del laboratories, according to a report 
wailable to industry by the 
pany's Cellulose Products Department 
Phe report describes the results obtain 


mad com 


from varving the proportions of trict 
phosphate ind magnesium ammonun 
phosphate in a nitrocellulose formulation 


ind furnishes other technical information 
A good moldable flame-proof plastic wa 
obtained when the nitrocellulose : tricre 

held constant it 


30-40 and the magnesium 


phosphate ratio was 
ammoniu 
phosphate was \ iried from 30 to 60 part 

\ flame resistant 


} } } 
has long becn 


nitrocellulose Comp 
by indust 
md it is hoped that the r ults rece 
obtained in Hercules 
in the solution of some pra 


sition desired 


lit 
laboratories may a 
‘ 


" 4 
ll prob cl 


which when coupled with nitt vceellulos 


low cost may have parti lar significance 
postwat developments 
The company emphasizes that the 


outlined are of a very preliminary nat 
ind that thev have been made availabl 
order that the suggestions in them m 
be used as a basis for further experiment 
work in industries such as | 


textiles nd 1h 


cquer, pl ist 
other mn 


coated 
industries 


POST-FORMING LAMINATE 


Tue Newry developed post-form 
material, Panelyte Grade 
as a fully cured laminated thermosetting 
sheet that can be stamped, bent, 
drawn in a process similar to that used 
metal stamping proce g 
is greatly simplified over metal working 
that molds of Kirksite, cast phenol 


wood may be used. 


U6, 1S supp 


However, the 


The working of the sheet is accom 
plished by heating the m iterial to temy 
tures higher than those used in man 
ture. It is not necessary to use hot m 
but merely to heat the material, mold it 


ind leave it for a very short period mm t 
mold for partial cooling 

Durable laminated phenolic parts having 
compound curvatures and tairly s! 
bends can be made from Grade 906. B 
having inside radius of the thickne 
the material are very practical. High | 
sures are not required. Small air cvlis 
ire very suitable, and in some Cases, 
hand presses will suffice. The process 
ind economical. Panelyte Grade 906 « 
up entirely new fields in plastic ibric 
wccording to the Panelyte Division o! St 
Regis Paper Co., New York, N. Y 


CATTLE FEED COMPOUND 

A raw material containing urea 
signed especially to supply some of 
crude protein equivalent.in mixed {ce 
for cattle and sheep, is now being allo 
cated to feed manufacturers, the |. | 
duPont de Nemours Co., Wilmington 
Del., has announced. This new pro:uct, 
which has been given the name | wo 
Sixty-Two Feed Compound, can. te 
tively replace part of the hard-to-get pro 
tein supplements, such as linseed me. |, 
the ration of ruminants. In fact. the 
War Production Board has for ome 
months been allocating crystal urea ( 
manufacturers for inclusion in their feeds 
for ruminants, this aiding considera! ly ™ 
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Cucstions we are often asked _ 


ABOUT GLASS-LINED STEEL 


How does the resistivity of Pfaudler | 
glass-lined steel compare with - 


other materials of construction? 








The table of resistivities reproduced 
below is a tabulation from a compre 
hensive paper ‘Materials of Construc 
tion.” If you are working with corro- 
sive products or reagents, you will 
find it helpful. George F. Kroha, Vice 
President in Charge of Sales 





In order that you may have a clear picture of 
the resistivity of materials of construction 
normally used for process equipment, we 
prepared the table below which gives the 
comparison with glass-lined steel at a glance. 

You will note that we list .sur glasses. 
Nos. 42 and 24 are resistant to all acids 
(except hydrofluoric and commercial phos- 
phoric, containing fluorides as impurities) 
at all concentrations and temperatures. 


They are spark tested with high voltages... 
a method Pfaudler has developed to make 
sure that there are no imperfections in the 
glass surfaces of equipment for highly cor- 
rosive work. Nos 48 and 27 glasses are acid 
resistant but are not designed for the heavy 
duty services that Nos. 42 and 24 are. 

This range of glasses is sufficiently broad 
to give you exactly the type of glass that is 
best suited to your operating conditions. 

In describing our glasses as ‘resistant’, 
“fairly resistant’’ or ‘‘non-resistant,’’ we have 
set ourselves very rigid standards. We do not 
qualify our claims in any way. If the glasses 
are ‘fairly resistant’’ they are immediately 
placed in the non-resistant class. When we 
class our glasses as ‘‘resistant,’’ you can de- 
pend on it—they are! 

Copies of this Resistivity Table in letter- 
head size are available upon request. 
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LININGS and TANKS that fit 


24) into rehabilitation plans 


















Autoclave 








Semtile Tank and a cross section of the famous Semtile block 
construction which permits the use of both horizontal and 
vertical reinforcing. The cores are solidly filled with concrete 
forming a reinforced concrete wall faced on both sides with 


Stebbins glazed tile. 


If your tanks and chests are showing wear due to war- 
time strain...let Stebbins handle your relining problems. 

For sixty years, we have successfully lined practically 
every known type of process reaction vessel or treating 
tank. Process plants of many types have utilized our 
experience again and again—a fitting testimony to the 
quality and durability of our linings. 

We can furnish linings of brick, tile, porcelain and 
carbon materials for both acid and alkali conditions. 
For certain specific requirements, our resin membranes, 
resistant coatings and rubber films, in combination with 
brickwork, are most effective. 

Reline the “Stebbins Way” and take advantage of 
our complete service: Every job is covered by a lump 
sum contract. We supply all labor and material and turn 
the completed lining over to you ready for use. 


Sri 
ey f”) 


Stebbins Engineering 


and Manufacturing Company 


ERN F - 











the solution of the critical wartime fe« 
problems created by acute shortages of 
the usual protein supplements 

Numerous expermments as well as pra 
tical feeding experience have demonstrated 
the efficiency of urea for this purpo 
Because crystal urea tends to take up 
moisture and subsequently dry out into a 
hard mass, difficult to handle, the 
Pont Ammonia Department has conduct 
considerable research in its own laborator 
to develop a special free-flowing urea-ba 
teed compound for exclusive use in fee 
for rummants 

lwo-Sixty- Two feed compound gets 
name from the fact that it supplies 


percent crude protem equiy ‘lent By 
pound therefore has nitrogen equivalent | 
} > 62 Ib t rl prot 1 Lhe 1 
feed compound has a light grav color 
free flowing characteristics It ws th 
fore casy to handle and mix with ot 
feed ingredients 


ALLYL RESIN MONOMERS 


Pur comepcere hne of ally! resin m 


mers formes known as Columbia re 

ind designated sC.R. 39, et has | 

given the trace me A lyvmer I he nh 

| iS 39 ind 149 vil ‘ mitin 
ty n« 


r 
ADHESIVE FOR CONTAINERS 
Lasr ratt E. I. du Pont de Nen 


& Co. mtroduced adhesive 77 for the 
duction of weather proof paperboard 
ping containers that stood up under 
Army practice of floating materials 
beachheads. Now the same company 


develope la companion adhesive that 
duces the box-maker’s operative cost 
is listed as Du Pont adhesive 78 and is 
to contain all the qualities of the 

soluble vinyl resin glue introduced 
year. Board made with the new adl 
meets the ngid government specifhcat 


for water-proof shipping containers. 1 


new material is stable, dry white px 
that can be simply prepared in standa 


mixing equipment 
PLASTIC SHEETING 

\ THRee-PLY laminated plastics 
ng designed to give added protection t 
\merican airmen flying in pressurized hig 
iltitude planes has been announced by | 
I. du Pont de Nemours & Co., Wilming 
ton, Del. The sheeting reduces the pos 
bilities of disintegration of clear plast 
canopies when pierced by bullets « fla 
while flying at high speeds under p 
surized conditions Called laminate 
Lucite-Butacite, it consists of a single lay 
of Butacite polyvinyl butyral resin san 
wiched between two layers of t 
methyl methacrylate resin. An importa 
part of the problem was the developmen! 
of a special adhesive to accompli 
lamination. 

Tests conducted by both the An 
the Navy show that, under certai 
ditions, the new laminate has a self scaling 
tendency in that holes created by bull 
penetration close up almost comple 
cause of the rubber-like nature 
Butacite interlayer sheeting. The weig™ 
per square foot of the laminate is less tha 
that of equivalent thicknesses « 
acrylics now being used. 
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CHEMMAL ENGINEERING NEWS 


RUTGERS FORMS COUNCIL 
rO PROMOTE RESEARCH 


Rurcers Universiry ha mn 
the cation of a Research Council to p 
rt earch » all d tment f th 
t \ made o 
nel and facilities t t ine where 
v funds for re rch n | t be in 
ted Th Council nsist tr nine 
n from variou ind depart 
ents, including Dr. P. A. van der Meulen, 
wofessor of chemistry and James L. Pot 
prof r of electrical engineering. Dr 


Wiliam H. Cole prot or ot phys logy 
1 hiocl Rutgers since 1928 
s been appointed Director of the Coun 


remustry at 


He will serve in a staff relationship to 
ins, department heads and faculty mem 

oncerning research programs, and will 
resent the university in developing 
procal arrangements with governmental, 
lustrial, business and professional insti 

ns outside of the university. 
Four pro} ts in chemistry and three in 
gineering of immediate value to the 


ffort are now under way and it ‘s ex 
ted that others will be started within 


next few months \ spe il research 
fund has been placed at the disposal of 
t ( ncil and applications for grants 

next vear are now being considered 


FOREMEN COMPLETE SAFETY 
TRAINING COURSES 


ERTIFICATES signal satisfactory 
yf an industrial safety train 
vere onferred on May 23, 
than 15 f tl ipproximately 
foremen who h been attending a 
nin mur SUperviso! on 
the Gr (cl No \ Yo k Safety 
The prising five | 
' ul discussion period is part of the 
( I's industrial r\ ‘Victorv Pr 
gt designed to aid in nserving man 
for war productior 
'hroughout the course, foremen, super 
md members of emp safety 


ttees from 80 New York industrial 


studied methods of preventing a 
ind injuric if red i lost tim 
f preventing econom | Since 
m discussion per 1 following each 
premitted rcn Id 1 on D> 
fety problems, foremen were bl 
t6 n expert id n mbating situ 
vithin their own plant Present 
mtemplate velopment of st 
traming Courses for supers cm 
of other local industrial plants 
CAKBON BLACK PROSPECTS 
FORK RUSSIA AND IRAN 
RICAN manufacturers of carbon 
bla ow in extremely short supply, have 
D ked to consider the construction of 
Car black plants in Russia and Iran. 
Phe posal was advanced by H. LeRoy 


Wh y, technical adviser to Donald M 


rf 


Nelson, WPB Chairman, at a mecting 
the industry advisory committee 

Mr. Whitney pointed out that there are 
large untapped supplies of natural gas, 
from which carbon black is made, both in 
Russia and at the head of the Persian Gulf 
rransportation facilities are available, as 
well, he said. After officials of WPB’s 
Chemicals Bureau at the meeting had em 
phasized the importance of additional pro 
duction and new manufacturing facilities 
members of the committee agreed to ex 
plore the possibilities of meeting the ex 
panding program. 

Chemicals Bureau officials said they ex 
pect to attain the anticipated 1944 goal of 
1,300,000 Ib. of carbon black, of which 
700,000,000 Ib. would be channel black 
ind 600,000,000 Ib. furnace black. This 
they asserted, should be sufficient to meet 
the requirements of the military and 
ivilian tire programs this year 


CANADA TESTS PROCESS 
FOR CARBONIZING COAL 


New process for manufacture of gasoling 
from coal is to be tested by the Research 
Council of Alberta, Canada. Dr. E. H 
Boomer, member of the technical advison 
committee to the council and professor of 
chemical engineering in the department of 
chemistry at the University of Alberta, will 
inspect work in progress at the U. S. Bu 
reau of Mines laboratories in Pittsburgh 
This is to enable him to plan details of th 
work to be done at the university 

The appropriation of $60,810 for the 
Research Council, passed at the last ses 
sion of the Legislature, includes a sum for 
work on the new process, to be carried out 
in cooperation with the U. S. Bureau of 
Mines. The new process does not involve 
high capital outlay. Almost any Alberta 
coal could be used for this purpose, it was 
said. As to carbonization, it is stated that 
large and small tests have been made in 
Ottawa with high and low temperature 
carbonization, and small-scale tests have 
been made here 


ALLIED CHEMICAL & DYE TO 
CONTINUE FELLOWSHIPS 


ANNOUNCEMENT has been made by 
\llied Chemical & Dye Corp. that it will 
continue its graduate fellowships plan in 
universities and colleges during the aca 
demic year 1944-45. Although registra 
tion in graduate schools is at present below 
peacetime level, the company believes 
that availability of these fellowships will 
make possible additional research studies 
of war importance originating at the 
schools and at the same time will aid 
outstanding graduate students to complete 
their work for the Ph.D. degree. Nomina 
tions of fellows and selection of research 
subjects are made by the schools; any sub 
ject may be chosen which is expected to 
prove suitable for a Ph.D. thesis. Stipend 
of each fellowship is $750. 
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ACTIVE CALL FOR SPACE AT 
CHICAGO CHEMICAL SHOW 


[ut Third National Chemical Exposi 
tion to be held Nov. 15 to 19 at the 
Coliseum in Chicago will not only stress 
the importance of the chemical industry 
in the war effort but will reveal much that 
is planned for the postwar era, according 
to its sponsor, the Chicago Section of the 
American Chemical Society. M. H. Arve 
son, chairman of the show committec, 
inounces that space is already about gonc 
Despite the fact that more than twice th 
wea of the two preceding expositions has 
been made available for exhibitors, there 
s early indication, he says, that some late 
ipplicants may not be accommodated. 

The management has succeeded in leas 
ing the South Annex of the Coliseum and 
hopes also to acquire the North Hall but 
even with this additional space the show 
seems destined to have a waiting list of 
ipplicants 

\n important feature of the show again 
this year will be the National Industrial 
Chemical Conference. Noted authorities 
on virtually all phases of pure and applied 
chemistry will appear on the program at 
the various sessions to be held during the 
five-day period 


DR. GUSTAV EGLOFF HEADS 
INSTITUTE OF CHEMISTS 

\r THE annual meeting of the American 
Institute of Chemists, held in New York 
last month, Dr. Gustav Egloff was 1 
elected president. Other officers elected 
were Dr. Donald Price, vice president; Dr 
Frederick A. Hessel, treasurer; and Huward 
S. Neiman, secretary. A symposium pre 
ceded the election at which Dr. Egloff re- 
ported on activities in the past year and 
announced plans for the coming year. The 
following were selected as councilors at 
large of the Institute: Donald H. Andrews, 
F. G. Breyer, Stuart R. Brinkley, Harry I 
Fisher, Donalf B. Keyes, Raymond F. 


Kirk, Frank O. Lundstrom, Robert ] 
Moore, Foster D. Snell, and W. D 
l'urner. 


PAPER INTERESTS SPONSOR 
WASTE DISPOSAL STUDY 


l'une National Council for Stream Im 
provement has established an_ industrial 
fellowship in Mellon Institute. The re 
search program will be concerned with de 
veloping methods for the disposal and 
utilization of wastes from the manufacture 
of pulp, paper and paperboard. The Coun 
cil, which was formed recently, has offices 
at 271 Madison Ave., New York, and is 
supported by contributions from pulp, 
paper and paperboard manufacturers, Of 
ficers are George E. Dyke, president of 
Robert Gair Co., chairman of board of 
governors; J. D. Zink, president, Strath 
more Paper Co., treasurer; Russel L. Win 
get, executive secretary; and Dr. Harry W. 
Gehm, technical supervisor. 
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ALIEN PROPERTY CUSTODIAN limken company has two young Brazilian sul 
TAKES GERMAN STOCKS engineers in its Canton plant where they Al 
- : ; E are learning about engineering production 
is . — I — C ustodian last and application of the company’s products. reco 
_ " — an order demanding the sur Later they will spend some time in the ” 
| fenders by the Standard Oil Co. of New yt. Vernon plant and upon their return 
Jersey of <0 percent of the outstanding to South America will serve as field engi 104. 
stock of the Standard Catalytic Co., 5 neers and general representatives for the e 
percent of the outstanding stock of Jasco vmpan) 
Inc. and 25 percent of the outstanding , - 
stock of the Hydrocarbon Synthesis. ‘Thes« , 
securities were formerly the property of RESEARCH EXECUTIVES MEET 
I. G. Farbenindustrie A.G. The three IN PITTSBURGH , \ 
\merican corporations were organized to lid IR Institute held , 
, i cqustria nstitt ; hecl 
operate in the United States certain patent . omer oe \! ) ~y ' th a 
pooling arrangements sponsored jointly by R : oe 1 tel. Pint a \ 1 0 ns 0 
the Standard Oil Co. and I. G. Farben ~peapeseeamy shee = od soe. , 
The = . bel of resea xecutives w in attendance 
- ve order applied also to approximatels Steeda Wank mnemecer of uecsesth and 
675 patents ind about 100 ipplic itions for a 9 . : 2 a 
CATIMES THE POWER cr ievclopment, Jones & Loughlin. Sted [lp 
. , Corp., v lected chair1 for the e f bi 
: rhe interest of I. G. Farben in both the ates a r “ ~ , * ra . 
ae it] en 1 j suing year. John M. Mellvain, admuinistt 7 
Multiply the ordinary solenoid valve by six and — 4 — a Sa ea vested me tive supervisor, research and development 
é ; \lien Property Custodian March 25, 1942 i ~~ ; 
you get an ideo of the powerful lever action de- ’ department, the Atlantic Refining Co., w 
eat te 6 | Contes’ 1-10, Tht : lhe pooling arrangements were declared il bected vice cheimen and Charles S 
° cit ace I + Ll i i til | i ‘ 
ts Y Venere: weawew » Tas quiet, legal in the consent decree entered March Venabl catia af die ; ; 
two-wire, current failure valve is easy to install 25. 1942 enable, airecror © semmICas FEM "h 
. ae’ ; : : = ws P rican Viscose Cor ind. Harr 1 
on air-conditioning, combustion or refrigeration lhe ownership of the stock and thes oe aa vine mamld »” The Notion 
equipment. K-10 handles air, gos, water, light patents has been the subject of a series of ( ~ nities -¢ egg a ted ™ +] 
and heavy oils, and steam. Positive opening and conferences, now concluded, between th« anaes? anit? a a ms ai 
complete shut-off are assured. Designed for either Custodian and officials of the St indard ( yi] +} it the fy ] meet ‘ th Institute WW 


normally closed or open. Available any voltage. 
A.C. or D.C. and up to 14" 1.P.S., port sizes up 
to %e". For specifications write for Catalog 52. 


GENERAL |) CONTROLS 


- 

801 ALLEN AVENUE + GLENDALE 1, CALIF. 

BRANCHES, Boston, New York, Philedeiphic, Clevelend, Derren, 
Denver, Chicago. Deller: ond Son Froncuce 





CAMBRIDGE 
PYROMETERS 


Help New and Old Hands 
Make Better Products from 
NaturalandSynthetic 


rate temperature checks 
of flat and curved sur- 
faces moving of 


stationary. 


NEEDLE MODEL... 


quickly and accurately 
determines sub-surface 
temperatures of plastic 
materials into which 
the needle is inserted 


4 


MOLD MODEL... 
enables accurate 

temperature checks ‘ 
of mold cavities 

and stationary sur- 

faces of almost any 





Company. After giving full consideration 
to the claims of the Standard Oil Company 
that it was the owner of the patents and 
shares of stock, the Custodian has con 
cluded that his vesting of the interest of 
I. G. Farben in the patents and shares took 
full and complete title because I. G. Far 
ben owned them at the time of the vesting 


TIMKEN FORMS COMPANY TO 
OPERATE IN SOUTH AMERICA 


IN CONNECTION with its forward plan 
ning, the Timken Roller Bearing Co., 
Canton, Ohio, has organized a subsidiary, 
The Timken Roller Bearing Co. of South 
America which, after the war, will service 
and handle engineering development of 
the company’s products in the Latin-Amer 
ican countries. Headquarters will be in 


Materials Sao Paulo, Brazil, and Jules A. Morland, opment of standard test methods for | 

former New York representative, will act use of the textile chemist, dyer, colo 
ROLL MODEL Aes A | | as manager. Mr. Morland is now in Sao finisher, converter and consumer of tex 
enables rapid accu | Paulo and recently wrote that industrial — tiles. The two organizations have a con 


machinery manufacturing got a good start 
in Brazil about five years ago and due to 
import restrictions the new companies have 
forged ahead at a rapid rate 

As part of its organization program, the 


TEXTILE RESEARCH GROUPS 
COORDINATE INTERESTS 


AN UNDERSTANDING has been reache 
by representatives of the American Asso 
ation of Textile Chemists and Colorist 
and of the Textile Research Institute, t 
avoid duplication of effort by discussir 
with one another new research projects t 
determine any possible interference 

The Textile Research Institute propo 
to undertake research work, both fun 
mental and applied, on all phases of text 
manufacture. The American Associat 
of Textile Chemists and Colorists is | 
marily concerned with the wet process 
of textiles and is preeminent in the de 


mon interest in the promotion of kn 
edge of textiles through research but t! 
programs do not overlap and through 
untary coordination will avoid any pé 
bility of duplication. 





CONVENI 


National Fertilizer Association, annual meeting, Biltmore Hotel, 


20-21. 


American Society for Testing Materials, annual meeting, Waldorf-Astoria Hotel, Ne 


rON C€ 


LLENDAR 





Atlanta, Ga., June 











contour. York, N. Y., June 26-30. 

Extension Roll Model designed for hard-to American Chemical Society, 108th meeting. New York, N. Y.. Sept. 11 15. 

reach places. Combination (Roll, Needle, rw 

eee Models alto avelleble Write for List American Association for the Advancement of Science. leveland, Ohio. Sept. 16 ind ( 
Uo 

CAMBRIDGE INSTRUMENT C0., inc. Electrochemical Society, Inc. fall meeting. Hotel Statler, Buffalo, N. Y.. Qet. 15 14 Carh 
urer; a 


3732 Grand Central Terminal, New York, N. Y 











Third National Chemical Exposition, Chicago Coliseum, Chicago, HL, Nov 19. 
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SUPERPHOSPHATE OUTPUT SET 
4T RECORD LEVEL 


uz Chemicals Bureau of WPB has 
nized a tentative production goal of 
164,000 tons of normal superphosphat« 
the agr ir beginning July, 
+4, to keep pace W th the 


’ 
ultural Ve 


INCTCASC 1 de 


1 for fertilizer required for expanded 
ind fil p mM The production 
for 1943-44, which was set at 7,000. 
tons of normal superphosphate, is ex 
1 to be met 
New plants, most of which have already 
ipproved, are expected to produce 
} of the 1944-45 total of 
perphosphate, and existing plants 
isked to step uy tput during the 
in average increase of 28 
nt, to be attained by the elimination 
f bott id in | efficiency of 
peration Thu with the new pro 
1" 1 increased output in existing 
t hoped that the peak goal of 
‘ ' yill he realized 
| t factors in attaining the goal are 


’ 


¥ raw materia ph sphate rock 


1 yh lI—and manpower neces 
t ! the raw materials into fin 
perphosphate. Supplies of spent 
perphosphate production will be 

th r, as a result of increased 

itput from vernment facilities. WPB 
aid. Approximately 207, tons, basis 
nt were mad wailable to the 

phate industry last year, from 

nt fa ties, a ntrasted with 

tor nticipated for next vear 


NEW YORK INDUSTRY AIDS 
IN WAR LOAN DRIVE 


Tne director of the commerce and in 
tr vision of the War Finance Com 

tteec for New York, William E. Cotter, 
nced that more than 275 of 

New York's k ndustries are participating 
] on tl 30,000 business houses 
rations in the tv from which 

the U.S. Treasury must receive more than 
$3 luring th hifth War 
Loan h started on June 12. Walter 
». G 1, president American Telephone 
& Tel ph Co. is chairman of the ad 
son mmittee of which Benjamin 
O'S} president of Union Carbide and 
I Corp 1 member. Committees 
branches of the chemical in 


» have been formed 


MANUFACTURING CHEMISTS 
REELECT OFFICERS 


\l & 72nd annual meeting of the 
Man turing Chemists’ Association, held 
tt Valdorf-Astoria Hotel, New York 

] >. all officers were reelected for 
not! ir. Harry L. Derby, president of 
Amer Cyanamid & Chemical Corp., 


n a similar capacity for the Asso 
1 Lammot du Pont, chairman of 
J Pont de Nemours & Co., Inc., 


Null ue as chairman of the executive 


hcers reelected for the coming 


seorge W. Merck, Merck & Co.., 


id ( Belknap, Monsanto Chemical 
Lo presidents; J. W. McLaughlin, 
Car Carbon Chemicals Corp., treas 
I Warren N. Watson, secretary 


VERTICAL 


PUMPS for PROCESS PLANTS 





LAWRENCE VERTICAL CENTRIFUGAL PUMPS 
embody the experience of over 80 years in the 
handling of fluid materials of every description 
and under all conditions. They are available in 


a number of types—standardized as to basic 
design factors but individually designed to meet 
the peculiar conditions of each installation. They 
are successfully handling hot and cold acids and 
acid solutions (including hot sulphuric acid), acid 
slurries, fruit juices, alkali and caustic solutions 
fluids carrying solids in suspension, semi-fluids, 
boiling and volatile liquids, oils, etc. Their 
records, made in a wide range of chemical and 
process applications, are distinguished by high- 
duty performance, long life and low maintenance 
cost. Write for the Bulletins, stating the nature 


of the fluid to be handled in your case. 


LAWRENCE MACHINE & PUMP CORP. 
LAWRENCE, MASS. 


C 


369 Market Street 


| AWRENCE 








6 


Pictured below is a LAWRENCE VER- 
TICAL CENTRIFUGAL ACID PUMP 
mounted inside a tank, with outside 
This, like other, LAW- 


motor drive. 


RENCE CENTRIFUGALS exposed to cor- 
rosive or abrasive fluid action, is built 
of special resistant metals or alloys 
selected in each case to meet the char- 
acteristics of the liquid pumped. 





ENTRIFUGALS 














W 


¥.* TELEPHONE LEXINGTON 2-3324 


XG 





FOR EVERY PUMPING DUTY 
WE PURCHASE 
Recovered...Unused 
or bi-product chemicals 
WILLIAM D. NEUBERG COMPANY 
Che muecals 


Catalog 66. 





MANUFACTURERS OF PRESSURE & 
North Bergen, New Jersey 
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FOR PRECISION Liquid Level Control, 
K & M pilot-operated REMOTROL allows 
remote location of valve and yet assures im- 
mediate and precise level control in open or 
closed vessels. Special types for all pressures, 
temperatures and services. Write for General 


KIELEY & MUELLER, Inc. 


LEVEL CONTROLS 




























143 











ASBESTOS CORD 


your Gas Sampling 








VITREOSIL Tui 





% Unsuitable, unprotected iron tubes may 
nullify your gas sampling, introduce seri- 
ous errors. Vitreosil (Vitreous Silica) tubes 
avoid all danger of contamination. They 
cannot rust. They are indifferent to ther- 
mal shock; chemically inert, non-porous. 
When peapeny rotected, Vitreosil tubes 
give long life. May be water-cooled. 


% The use of Vitreosil for Gas Sampling 
is fully covered in Vitreosil Bulletin No. 3. 
We will be glad to send you a copy; also 
to answer any — questions you may 
care to ask us. rite for Bulletin 3. 













y G\ The THERMAL SYNDICATE, Lid. 


(virreosit 
New York 17, N. Y. 







12 East 46th Street 





Calciners— 
Coolers 








Oe © ©tet one mareteay 


obtain the specielized experience and 
designs, plus monufecturing facilities of 


ST X<e} 


Send us your problems—we would enjoy solving them. 





















17 E. 42nd St., 
New York 17, WN. Y. 


















Everything in STEEL— 
in Stock for QUICK Shipment 


Bars Sheets Mechanical Tubing Allegheny Stainless 
Shapes Strips Boiler Tubes & Fittings Alloy Steels 
Plates Bolts, Rivets Inland 4-Way Floor Plate Tool Steels. etc. 


RYERSON STEEL-SERVICE 





Joseph T. Ryerson & Son, Inc., Plants: Chicago, Milwaukee, St. Louis, Cincinnati, 
Detroit, Cleveland, Buffalo, Boston, Pittsburgh, Philadelphia, New York 











144 





SCARCITY OF CHEMICALS 
IN. PRINTING INK FIELD 


l'une special problems confronting p 


ing ink manufacturers as a result of chen 
cals shortages, which have become n 
serious in recent weeks, are being g 


careful consideration by officials of 
Chemicals Bureau 
industry committee that although the 
ation regarding chrome pigments was 
difficult, the government hopes to 


tain present quotas through the summ 


which represents the danger point from t 


standpoint of relative supply 


In order to provid ofhicials with inf 


mation on which to base their cont 
some members of the committee who 
special problems owing to the shorta 
synthetic resins—both alkyds and m 

agreed to inform the Chemicals B 
immediately regarding the precise nati 
their difficulties 

Officials informed the committe: 


there was little change in the supply | 


ture as to organic and titanium pign 
With nearly all the phthalic anhydrid 


ing to the military, the officials infor 


the committee that the supply of « 


colors will inevitably be affected, especi 
phloxine toners, rhodamines, madder lal 
and phloxine pigments. Seventy-five p 
cent of the titanium pigments are now ¢ 


ing to the military, the committe: 


informed 
Members of the committee report 


is a result of the synthetic resins shortag 
they have greatly increased their consut 


tion of rosin since the start of the war 
that they are now encountering supply 


ficulties as a result of the labor shortag 


the naval stores industry in the sout! 


RULES FOR FLUORINE 
RESIDUE ON FRUIT 


A pustic hearing was scheduled t 
on June 27 to consider proposed 
tions of Food and Drug Administ: 


regarding the quantity of fluorin« 
may remain as an insecticide re 
apples and pears. Those desiring t 
pear had to be prepared to parti 
the formal proceedings in the sam« 


as though this were an action leading t 


food standard. Appearance can bx 
personal testimony or by affidavit 


Primarily, the plan was to secure fac! 


evidence and competent, expert 
regarding the number of millig: 
fluorine which can properly rem 
kilogram of such fruit as marketed 


state commerce 


U. S. RUBBER BUILDING 
NEW LABORATORY 


Coiwcipine with a general ¢ 


program designed to double produ 


pacity of U. S. Rubber Co.'s Los .\nge 


Calif., plant, a new control and ceve 
ment laboratory costing $20,000 
construction and will be comp':t 
August. Analytical and testing u 
scattered throughout the plant w 
tegrated in the new building 
present staff, which includes 128 
specialists and development engi 
be enlarged. 
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APPROPRIATION FOR WORK 


SYNTHETIC LIQUID FUELS 
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LARGER OUTPUT 
PIGMENT MATERIALS 
PFI LS f WPB 


; 


> 4} ] 
nn ' ‘ 
) Or 


SALES OF CARBON BLACK 
EXCEED PRODUCTION 


WPB 1 


OF SOME 


rt 


TION K cas 

t t 1 194 utp 

vere 40 percent above the 194 
I B f Mines reports pro 
last yeal it 593 421,000 Ib d 
1 with 574,006,000 Ib. in 1942 
hgure for 1943 is placed at 629 
lb. as against 449,931,000 Ib. fo 

Ihe 1943 breakdown for sal 
173,473,000 Ib. for rubber, 23 
lb. for ink, 3,945,000 Ib. for 

1 128,352,000 Ib. for miscellaneor 

. m im synthet rubber manufa 
h calls for large amounts of th 

ks, was reflected in the produ 

rnace blacks which increase 

1942 They COM prise +f pe 

tal production compared with 2 

per in 1942 and 17 percent in 1941 
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All out war production calls 
for continuous operation with 
minimum shutdowns for clean- 
ing. That's why Round Corner 
Construction is necessary for 
processing vessels today. Ves- 
sels with Round Corners are 
stronger. They take less time 
to clean. 

Your fabricator must have 
specialized experience and 
equipment to produce round 
corner stainless steel vessels 
economically. Blickman engi- 
neers have pioneered in this 
held. They can be of great help 
to you in designing UNIN- 
TERRUPTED PRODUC- 
LION into your equipment 
right from the beginning. 
Consult with us. 





ALL ORDERS SUBJECT 
TO GOVERNMENT 
PRIORITY REGULATIONS 


What to Look for 
When You Specify 
Stainless Steel for 
Your Processing 
Equipment”, a val- 
uable guide for 
engineers, will be 
sent on request to 
those who writé us 
on their company 
stattonery 


TLES * 
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“ROUND CORNERS ARE 





The ordi- 9 
mates represent the 

approximate character 
of maximum stresses in 
the region of a square 
corner in a vessel under 
pressure. Note the con- 
siderable increase in 
stress at the corner. 
This is due to high 
stress concentration in 
the sharp angle and to 
discontinuity stresses 
Originating from the 
rapid change of direc- 
tion of the surface. 


The ordinates =e 
represent the ap 

proximate character of 
maximum stresses in 
the region of a round 
corner of a vessel 
under pressure. Stress 
concentration is entire- 
ly eliminated, discon 
timuity stresses are 
smaller. Hence there is 
little increase in stress 
at the corner. Equip- 
ment stands up better. 


ROUND CORNERS 


Even the best * 
brushes require 

extra time to clean ac- 
cumulations gathered 
in square corners. With 
gummy material or 
material that hardens, 
complete removal may 
never be possible 


In Blickman round 
corner construction 

the brush has no diff- 
culty in cleaning the 
entire surface of the 
round corner. Shut- 
down time for clean- 
ing is appreciably 
lessened 


STRONGER 
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ARE EASY TO CLEAN 
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Duraloy Castings are produced to meet widely differing problems of high 
temperature, corrosion, oxidation and abrasion. 


In general, the CHROME-IRON ALLOYS are recommended for: 


. high temperature work where maximum strength is not required 
. where sulphur gases are present in excess quantity 
. acid conditions, particularly mine water 


~ vw N = 


. abrasive conditions, particularly when some corrosion-resistance is 


required 
and the CHROME-NICKEL ALLOYS are recommended for: 


1. . . high temperature work and corrosion-resistance where high strength 
is required 
2. . . when temperature changes are likely to be frequent and wide 


Duraloy Metallurgists and Foundrymen have specialized in high alloy statir 
castings for more than twenty years—and for more than eleven years in cen 
trifugal castings. 

In our foundry, the largest and best-equipped exclusively high alloy plan 
in the country, are several electric furnaces, varying from 100 to 8,000 pounds 
in capacity . . . heat-treating furnaces equipped with automatic pyrometer 
control . . . quenching and pickling tanks . . . well-equipped pattern and 
machine shops. Production from blueprint to finished casting within the 
plant. 

Consult our metallurgists on your casting problems and on the selection 
of alloying elements. Their years of experience with many kinds of prob- 
lems should be of great assistance in helping you to solve yours. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St.. New York 17, N. Y. 


Los Angeles & San Francisco: Chicago & Detroit: Scranton, Pa.: 
Kilsby & Graham F. B. Cornell & Associates Coffin & Smith 


z 
Metal Goods Corp.: St. Louis, Houston, Dallas, Tulsa, New Orleans, Kansas City 
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PLASTICS PRODUCTION AND 
MATERIALS CONSUMED 


Ar rue annual meeting of the Society 
of the Plastics Industry, one of the most 


livered by I M 


nteresting papel vil ; 
Hlouts. allocation off of the Chemical 
Bureau, WPB. His paper included a sta 
tistical summary of the plastics industr 


for 1943 giving data for production, v ilu 
of produ ts. and quantities and values of 
] msumed air data follow 


raw material 


Production of Plastics, 1943 


Production Val 
TM th) (1. 

l 1 ag ooo e523 6 
: I ayeent moe Be 
Nites Llu lene eee o> | 
Ethyl lulos ; 1“ 
Vervil monomer! it sine in 4 
Phthal alkyd 147,10 44,1 
Cellulose pcetate eo 200 4: 
Melamin andl 125.00 $4.c 
Cellulose Scone 7O.400 7: 
*henol formaldehyde ean ao “a 
(asein 11.700 10.4 
eee ee rr 





Raw Materials Consumed in Piastics, 194 
Consumed Value 
41.000 Th.) (Sim 
Phenol formaldehyde 
Met , 41 
lor lel 4.400 7s 
Hey ‘ “1 1.7 
It ‘ wo 4 
1’) I perth 12 
Sy) trrtonl 140 ‘ 
Ort , Toe s 
Me mel | 
1 er vik 1 ’ 
( eland ere 1 
mported 1 SO 
Casein aid 
Methanol 7 
Formaldehyde noo 
Acrylic monomer 
Methanol oo 100 1 
Phthalic alkyd i: 
Phthalle velricd 19.000 6.27 
Glycerine "6.400 $49 
Vinyl i. 
Calei n ca rbict 108.000 1 
Methanol 1.800 
Polystyrene 
Stvrene 1200 118 
Nitrocellulose 
(‘hen " ‘ tt i 1 va no 
Nitri veld TDROULL 
Sulphuri l 19.600 
Eth yleellulose a 
Chemica eott ' ] 41. O°" 7 
Ethvlene diel rich 11 (uM) 1.87 
( atic soda wn a) 
Cellulose acetate 
Cellulose ieetate oT 40 100 580 
Chemical cott poly S4 ow 7 7.60 
\eeth nhverid A Bow i m 
Melamine urea he 
Methanol 7.500 «ai 
Formaldehyde 115.000 Bi 
tre 15,400 1a? 
Cellulose viscose . = 
Chemical cotton pulp 95.200 8.57 
Caustic soda 12.100 on 
Carbon bisulphice 7 200 3m 
Sulphuric acid 143.000 
Glucose 29.700 ; 


CONTINENTAL CAN FORMS 
PLASTICS DIVISION 


Cue Continental Can Co., Inc., has an 
nounced the formation of a plast j 
vision under the supervision of ¢ G 
Jakob. The company has been engas 
the production of Marco Board, a synthete 
resin laminate, since early this ve ind 
last month acquired the business ane 
manufacturing fa ilities of the Re olds 
molded plastics division of Reynolds Spring 
Co.. Cambridge, Ohio. The new divisio® 
of Continental will be located in Ne# 
York and will comprise a laminate: plas 
tics department handling its own p rduct 
ind a molded plastics department handling 
the products of the newly acquired Cam 


bridge factory 
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CHEMI! 


BRITISH CHEMICAL INDUSTRY INTERESTED IN PLANS 
FOR EXPANDING POSTWAR EXPORT TRADE 


ty Special Correspondence 


of British 
control tor products 
ntly, but with 
nts at a high level and th 


mn pping continume 


- yroomn HAS becn som 
export 


requil 
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FILTRATION 
CLARIFICATION 
THICKENING 
WASHING 
EXTRACTION 














































T. SHRIVER & COMPANY, Inc. 


802 Hamilton St. - 





maller than they were before the 
var. On the other hand, it is thought that 
vuntries which relied on large imports of 
still import 
them. Though 
South American 
Republi s have greatly extended the if pro 


will be 


} 


hemical manufactures will 


onsiderabl quantitie ot 
the Dominions and thx 

basic chemicals the tendency 
towards increased industrialization in thesc 
countries should open up a large market for 
pecialized articles, quite apart from 
the fact that a large backlog of chemical 
orders has accumulated in the 
the war years which will provide extra 
ifter the end of 


duction of 


mor 
course of 


employment immediatel 
hostilities 

lo convert this potential demand into 
ictual business, however, special 


to be taken. A more 


¢ ‘po t 


mIcasu4»re 
comprehen 
redit 
capable of greatly en 
hances in Brazil 
India, China and 
ther intries, even if these countries 
decided to manutacture more 
il product Another means 
, ipply 


mav have 

and flexible scheme for 
is believed to be 
hancing British export 
Argentina, Australia, 
basic chem 
of stimulat 
existing 
manufacturing 


NEW JOBS 
TOUGH JOBS 






Are you developing new products the filtra- 
tion or separation characteristics of which you 


have not yet determined? 


Are you stymied in your process because 
the material is such as to make filtration, 
washing, clarification or extraction slow, un- 
satisfactory or un-economical with your pres- 
ent methods or equipment? 

Here is where the versatility of the Shriver 
Filter Press enters in its ability to meet any 
peculiarities of nature of material and pro- 
cessing rate. 

No other type of filtration equipment can 
do so many jobs so satisfactorily as the 
Shriver Filter Press. 


able to your 
operate. 


None is as easily adapt- 


plant or as economical to 


Write for Catalog. 


a Rl 7 


ARV 


Rad) 


Harrison, N. J. 


CHEMICAL & METALLURGICAL ENGINEERING « JUNE 1944 « 



























WINNERS 


MUST HAVE QUALITY 
.. » AND ENDURANCE 


Maybe you didn't have your money on the 
winner in the 70th Kentucky Derby! Maybe 
you couldn't pick a horse like Pensive from 
a field of 16 starters. But one thing you did 
know—and have always known—is that it takes 
quality and endurance to win in any race, 


In buying your postwar Water System, 
you had better remember the quality-endur- 
ance formula. You can't afford to own an 
“also ran" water system when the days of 
war are over and peace is here again. 


You can put your money square on the 
“nose” of a Layne Water System — and 
always win. You will win on quality and 
endurance. You will get large quantities of 
water at low cost. You will get dependable 
performance year in and year out. And you 
will get a mighty big reward in knowing 
that you own the world's finest and most 
efficient Water System. 


Right now is a good time to make pre- 
liminary plans. You can secure the aid of 
Layne Engineers without obligation. You can 
get set for the days of peace. Late litera- 
ture will be helpful. Address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 


Stuttgart. Ark. * Layne-Atlantic Co., Norfolk 
v Layne-Central Co Memphis, Tenn * 
Layne-Northern Co Mishawaka, Ind. *® Layne- 
Louisiana Co., Louisiana 


Lake Charlies, La. * 
Well Co Monroe. La. * Layne-New York Co.,. 
New York City 


* Layne-Northwest Co. Mil 
* Layne-Ohio Co 


Columbus, Ohio 


* Layne-Texas Co Houston, Texas * Layne 
Western Co Kansas City. Mo. * Layne-Western 
« « Minnesota. Minneapolis. Minn. * Interna- 


tional Water Supply Ltd sondon,. Ontario, Canada 


Asn 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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Filtrol 
Catalysts 


are “Tailor-Made” | 





CALA 
“MONTY”"= 
Montmorillonite 
- structure 


for all a Kip. 
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The Inside Story... 


There is a separate, especially engineered Fil- 
trol Catalyst for each of the three catalytic 
cracking processes — and you'll find them in 
most of the country’s plants. Filtrol is a chem- 
ically prepared catalyst with a natural crystal- 
line montmorillonite structure of extreme 
porosity, which makes available scores of 
acres of internal adsorptive surface in every 
pound. The particle pores are sized to permit 
ready oil penetration, easy release of conversion 
products and full access to air for carbon burn- 
ing. Because of their strength and stability, Fil- 
trol Catalysts stand up under repeated regen- 
erations. ¢ Filtrol Corporation, General Offices: 
634 So. Spring St., Los Angeles 14, California 
Plants: Vernon, Calif. and Jackson, Miss. 


FILTROL CATALYSTS | 
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knowledge to the specific requirements of 
overseas unporting countries and by spe 
cialization on refinements and luxuries to 
balance any fall im the 


isily manufactured products British based 


export of mor 
research organization 
of the resea 


m certam 


uch as the linperal 
Institute and som h ostitu 


tions specializing ommoditx 

hould he ible to render con iderabl help 
Swilt change over of plant from wartime t 
peacetime needs should help to provid 
these import markets with large quantitie 


ot produc ts they require 


( ompal itively less attention has bee 
pact m public discussion to the possibilit 
of imtensifying the exchange of chemica 


manufactures with other highly-develope 
industrial countries, but in fact great hope 
ire based on the potentialities of the U.S 
mport market, especially m = connectio 
vith 
produced im certain British chemical trad 
is byproducts of other articles m 
United States 


of certain coal-tar pro 


some of the products itomatical 
great 
lemand. ‘The ibsorbed co 
iderable quantity 
ucts before the war, and it is thought like 
that the two countries will atter the w 
still be able to supplement each other in 
respects. Great Britain, having 
smaller home market and therefore bein; 
more dependent on foreign markets 
ibsorb surpluses of certain products, 
probably more interested in such a partner 
ship, but it is argued that as the two co 


many 


; 


trics partly rely on different raw mater 
md work unaer different conditions, t! 
shu uld be unpl 
Just as Great Britain is able, for 

we, to relieve Ameri 
of some of the surplus 


scope for such coop 
tion 
m manutactt 
prods tion 


petroleum byproducts, there is 


ings petroleum industry m the Bnt 
Isles, the United State 


bsorb British coal-tar surpluses 


since 
may be able 


Such a division of work would, of cor 
iormally occur in the course of interna 
tional trade if no artificial barriers are set 
up. but price differences may cause certait 
difficulties. Generally speaking, British or 
ganic chemicals are more expensive than 


»roducts of similar type and quality in the 


United States. The higher cost of the 
British article is not necessarily and not 
ilwavs due to inferior efficiency. British 
ndustrial leaders tend to attribute it at 


least in part to higher tax burdens, the 
smaller size of the home market, and less 
favorable conditions of raw material supply 
hey contend that some such special taxes 
1s the duties on hydrocarbon oils (intended 
to hit the “luxury” motor traffic) impose 
im unjustified and uneconomic burden on 
the chemical industry because they rai the 
price of light coal-tar oils. They argue that 
the particularities of the hydrocarbon cuti¢ 
indirectly affect even the prospects o! the 
plastics industry, and they hold other taxes 
on industrial activity responsible for the 
hesitation of industrialists to risk large 
capital expenditures in certain directions 

It is more than likely that these ques 
tions will be reopened as a result o! the 
proposed reorganization in important 
British staple industries. The imp ding 
reorganization of the British coal mines ane 
gas industries, for instance, will crea‘e © 
tirely new conditions for the product 'on 
organic chemicals. It is certain that the 
output of these will greatly increase, a 





C1 ] 
hat ge 


rod UC 


vel) ] 
the 
ial ag 
untti 
rther 
birther 
rod uc 
hich 
Ther 
vent 0 
pnnot 
x mtry 


nde ri 




































ewal 


r-aty 
iit 


ter 
i 


sit 
. po 


me 0 


\ 


ive al 
mge tac 
1 th 
Tage 
neTHIC 
was 
consti 


cessit 


¢ War 
happ 
uch 1 
em 
whon 
even a 
these 
suffic 
big pl 
npthor 
ents— 
ilizatic 
oducti 
ne hope 
tainly 
test inc 
From 
xy are 
ge, the 
mical 
tential! 
xn to | 
need th 
wer wi 
portun 
pinion | 
M agres 
Ogress, 
pe sort 
titors y 
RITrS j 
lished 
hould be 
€ State 
ntish cl 
port m; 
port re: 
tent pu 
Rte the { 
© high 
oducts I 
higher 














HEMIC 


cir producing costs also are likely to 
hange. Even now the output of these 
icts in the British Isles is compara 
larger than that in the United States 
} the difference in population and indus 
i] aggregate produ tion between the two 
tries is taken into consideration. A 
r increase would no doubt demand a 
r expansion of exports, either of coal 
ducts or of manufactured articles into 
thich they enter 
here is another likely postwar develop 
nt in British chemical production which 
banot but have a profound effect on the 
buntry’s export capacity: the expected 





padency towards “regionalization.” ‘The 
trend characterized by the industrial 
gration to London and other big popula 
7 nite! now held largely respon 
tor the emergence of depressed 

md the neglect of indigenous raw 
which caused so much suffering 

poverty in certam parts of the country 

f the leading industrial enterprises 


mounced their mtention to erect 

ge factories in previously neglected areas, 
he Government will certainly en 
such projects. Thus Imperial 
vemical Industries Ltd. announced that 
was contemplating a vast program of 
nstruction, extending over years and 
itating the eventual erection of new 

u South Wales. A wat plant ere ted 
working with the company’s fac 

the Midlands, quite a distance 
thout, it would seem, undue difh 

nd this plant will be retained after 

wa ontrary to previous intentions It 
aappens that these neglected areas to 
w more attention is being given 
relatively favorable geographical 
with regard to export markets. It 
ven argued that the transport idvantage 
these rediscovered industrial areas should 
nt to offset the benefit accruing 
g plants from the vicinity of large con 
centers. There are other argu 
cial and economic—for a decen 
zat of industry and limitation of 
capacities in single units, but 
to umprove export prospects 15 


tamly not without influence on this 
test industrial trend 
From the developments, even though 


are at present still in the planning 
the impression is gained that British 
ucal exporters, while believing that a 
tially large export market will be 
xn to them after the war, are also con 
t extra efhiciency and competitive 
tr will be needed to make use of the 
es in foreign countries. Public 


pimion is firmly set against market protec 
f agreements which threaten to hamper 
gress, but informed critics agree that 
me sort 


f cooperation with foreign com 
tors wiil be necessary, especially if trade 
mers in the form of tariffs are to be 

ished. Such cooperation, however, 
would be . fected by, or under control of, 


be State. Just as general opinion in the 
ntish che nical industry hopes for open 
port markets, it favors the removal of 


port restrictions. While there is not suf 


eat published information available to 
te the facts with certainty, it seems that 
. highe ost of producing chemical 
ducts in Great Britain is due primarily 


higher raw material costs and that it 





SOLENOID VALVES 
Solve a Tough Problem 


por WORTHINGTON 
































ASCO 3-way Packless Valves 


Ti photograph shows one of the well-known line of Worth- 
ington Hydraulic Pumps used to generate pressures up to 5000 
pounds for the operation of hydraulic presses and other 
hydraulic equipment. The very nature of their operation calls 
for constantly recurring loading and unloading cycles which 
requires split second operation of the unloaders. 


What controls these machines? The ingenious Worthington 
synchronized suction valve unloader. What, in turn is the 
operating medium of this device? AIR, controlled by ASCO 
Group Mounted Packless Solenoid Valves, as illustrated. They 
have the efficiency and the durability to withstand thousands of 
cyclic changes, often in rapid succession. 


ASCO's service to industry in general is like its service to 
Worthington: (1) helping to select the best solenoid valve for 
cr > controlling automatically the flow of 
= gas or liquid; (2) manufacturing the 
required valves in any quantity de- 
: sired. In sending for further informa- 

= tion, please outline your problem. 























utomatic Switch Co. 


41-G EAST 11th STREET, NEW YORK 3, N. Y. 





HEMICAL & METALLURGICAL ENGINEERING ¢ JUNE 1944 « 


149 








could be reduced by insuring that th 
cheapest raw material sources are draw 
upon, 

To sum up, it may be said that Britis 
chemical manufacturers are in favor of fre 
| trade conditions, with the rider that tl 
| Government should help to develop export 
| markets by market research, export credit ' 
development grants, etc. ‘They hope for i 
creased use of indigenous raw materia D 
where these can compete with import: 
materials and expect that the cooperati C] 
within the British basic industries will he fe 
them to make the best use of the good o, ; 
portunities which the postwar world is \ 
likely to offer to the export trade 





BRITISH CHINA CLAY OUTPUT 
IS REDUCED 
Cuina clay production in the United 


Kingdom is under control in accordance 
with a plan of the Board of ‘Trade and t 


industry is concentrated with some pit vah 
closed. Compensation is received fr 
taxes on goods made by pits that remain § | 


in operation. Practically all sales are 
essential war industries but even with t! 


. restriction, it has been found necessary t Oil « 
z draw upon stocks as the mines cannot hol 
QuIMBY PUMP COMPANY cnough labor to keep produ tion up t cll 
requirements 
INCORPORATED COP 
PORTUGAL'S SULPHUR ouTPUT [| '* ‘ 
USED IN VINEYARDS Py 


ANNUAL consumption of sulphur 
Portugal is about 12,000 tons all of wl , 
is rehned in the Barreiro plant of Cor 
panhia Uniao Fabril. The entire output 
used in vineyards. This company mak 
360 tons of sulphuric acid a day and 1,5 
tons of copper sulphate a month. It als 
produces copper oxide. A superphosphat 
works operated by the concern has 
annual capacity of 240,000 tons 








LARGE WOOD DISTILLATION 
PLANT FOR AUSTRALIA 





Prior to the war, plans had been 1 
to establish a large-scale charcoal iron | 
dustry in the Bunbury district of Australi FI 


The plans are expected to be carried | 4 
WITH READING after the war. One part of the progra tig 
calls for the erection of a large wood d ru 


tillation plant to provide charcoal for th 





















SS ar 
, UNIT CRANE DE | N two proposed blast furnaces. In addition t - 
charcoal, substantial quantities of glace ; 
. ,; acetic acid and methanol will be produced jo 
You save two ways with Reading unit crane design... “— tri 
' msec. It is thought possible that the availabil 
hy lower first cost and lower maintenance cost. The flexibility “ 
. of these chemicals will lead to the esta Te 
of unit design enables Reading to engineer a crane tailored 
' lishment of plants for transparent pap an 
exactly to your needs, without any special engineering or sary ' 
: ; and rayo 
design costs. Interchangeable mounting dimensions and alia. uf, 
gear ratios give a flexibility to meet changes in conditions TA 
after installation with a minimum of expense. BRAZIL DEVELOPS VITAMIN VA 
: ; : . OILS INDUSTRY 
Reading unit design has located all of the operating parts ~ 
so that they are accessible and may be removed for over- IN tHE prewar. period Brazil was N 
haul or repair individually without disturbing other units. regular importer of fish oil, especially p TC 
This saves, because it makes inspection and maintenance cod liver oil. When shipments from p* wri 
quicker and easier. For details write for “The Why and mary markets were interrupted, att mp on 
How, of Faster Production.” were made to develop a home sou 
supply. While no data for production 
vitamin oils are available, it is stated th 
CHAIN HOISTS-ELE livers from sharks which abound in Br 
qveuner _* zilian waters are being used in a larce 
and that the supply of oil is sufficicnt ' 
READING CHAIN & BLOCK CORP. 27105 ADAMS ST., READING, PA. take care of the country’s requirements FLET 
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PHARMACEUTICAL INDUSTRY 
OF SWEDEN 


\ very comprehensive report on the 
the pharma ceutical industry has been 


nded in Sweden has been furnished by 


Herschell V. Johnson, American Minister 
Stockholm. Sulfonamide preparation 
umong the first drugs that Sweden 

ed. The principal substance for this 

ide bv Bofors from domestic material 


( roamime which was developed for d 
purpose igainst mustard ga is used 
disinfectant. This is being made by 

\ | Powder Co Lokastin,’ 1 sub 

tute for procaine has been developed by 
Pharmacea ( from domestic mat 
Ether is produced from ethyl alcohol 
llodion from nit cllulose | Bo 

Th NMlo & Domajo Co produ ( 

i 1 from al | \spur n will be 
Nobel in a plant now under 

tion. Hoganan-Billesholm Co. i 
nagnesium Compounds as well as 

irbon and paraffin. The Swedish 


Oil Central Office is manufacturing 
inal from od liver oil Caroten l 
xtracted from carrots by Karlshamns 
i! Co. Thiamine is derived not only from 
ist but also from fodder veast from 

Ive 


COPRA AND COCONUT OIL 
IN CEYLON 


ucTion of copra in Ceylon in 1944 
ted to be between 125,000 and 
tons. However if weather con 
ould be unfavorable and if the 


current rate of home consumption of coco 


nuts continues, these figures may prove too 
high. In 1943 about 54,000 tons of coco 
nut oil were produce 1 of which about 40 
pe nt was consumed locally \ produ 
tion of YI 0 long ton the present aim 


EIRE DEVELOPS PROCESS FOR 


MAKING ACETONE 

Pure Kuropran technical press 1s cred 
ited as the authority for th tatement 
that the Emergency Research Bureau in 
hire has developed a_ proce for making 
icctone from alcohol. ‘The Bureau also i 
aid to be conducting plant cale experi 
ments on the prod tion of ether from 
ilcohol. Acetone ha n pro luced in Fire 
for some time | wood distillation pro 
but the prod ti ipacit has been small 


SULPHUR OIL IMPORTANT IN 
GREEK SOAP PRODUCTION 


} 


UNpeEt norma mcitions Core Cc ha il 
mnual output of about 13 Ul tons of 
olive oil. In conjunction with this, about 


20,000 ton 
roots 


ulphur oil 


of sulphur oil or olive oil 
we produced One-half of thi 
was exported and the 


mainder used at home in making soap 
According to recent reports to the De 
partment of Commerce, there are between 


40 and 50 soap plants operating in Gree 
1943 output estimated 
it 12,000 ton Although domestic 1 
quirements run close to 20,000 tons, mor 
than half the 1943 
ported 


it present with 


production was ex 


Fletcher Installations 


mcREASE PRODUCTION 
DECREASE LABOR 


FLETCHER HIGH-SPEED CENTRIFUGUALS do the job faster, with 
a minimum of effort on the part of the operator. Every single opera- 
tion—from loading to unloading—is simplified and speedlined; highest 


running speed, safety-controlled by Fletcher design 
and construction, assures thorough separation in 
much less than the usual time. Consequently, any 
job can be done faster with Fletcher Cen- 
trifugals—and you'll need fewer units. 

To still further minimize handling time to 
and from the Centrifugal, Fletcher also man- 
of MIXING 
CHARGING 
VALVES and FEED PIPES, “Heavy-duty” 
AUTOMATIC WASH- 
ING DEVICES, CONVEYORS, ELEVA- 
TORS, etc. . .. Ask about them when you 
write for your free copy of our catalog 


ufactures a complete line 
TANKS, quick opening 


UNLOADERS, 


on Fletcher Centrifuguals. 







RUNG HER 


FLETCHER WORKS © GLENWOOD AVE. & SECOND ST., 


PHILADELPHIA 40, PENNA. 
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FOR IH DEFENSE OF DEMOCRACY 


THt BEST 1S NONE 600 








Imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded 
or contracted, the sections must move in or 
out radially equal distances from the center 
of the rod to which the ring is fitted. 

This fundamental mechanical principle 
accounts for the efficiency. trouble-free per- 
formance and extra-long life of France Metal 
Packing. 

After years of service, when the rings 
have become worn to such an extent that 
the sections nearly butt together, further 
years of additional service can be obtained 
by cutting off the narrow points of the three 
sections where they form a part of the inner 
circumference of the ring. 

The spring then requires adjustment so 
that the sections are held to the rod with a 
slight tension. 

For installation in en- 
gines, pumps and compres- 
sors under all conditons 
of service. France Full-float- 





ing Metal Packing means 
true economy in the long Sold = 
run. cpprovol 


Sotisfaction 


Permit France Engineers 
Guoronteed 


to analyze your packing re- 
quirements. Write for Cata- 
log M-4, 





THE FRANCE PACKING COMPANY 


Tacony, Philadciphia 35, Penna. 


Branch offices in Principal Cities 


Original 


‘ Y , ’ 
Ps A 4 


METAL PACKING 
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FROM THE LOG OF EXPERIENCE 








DAN GUTLEBEN, Engineer 





THE OLD MAN DEVELOPED a sud 
den urge a couple of years ago to acquire 
the details about Henry Vallez’ ion inter 
change process whereby the amber col- 
ored beet sugar liquor is made watcr 
white and soft as rain water. He in 
structed the Chronicler and Supcrintend 
ent Harvey to proceed to Mount Pleas 


' 


int, Michigan to interview Henry and 
bring back the facts. “And when you're 
through,” added the Old Man, “look 
around Don’t be in a_ hurry The 
house doesn’t need either one of you.” 


The journey was accomplished via the old 
Ann Arbor Combination which has on 
occasions administered travel accommo 
for the Chronicler over fort) 
The same old conductor still 
delivers the kids to school as he did 
their parents, and gathers their forgotten 
belongings for return on the next trip 


dations 
years ago 


IN 1890 HENRY HAD FINISHED 
school in France and was serving as 
chemist in a French bect sugar house. 


About this time accord and cooperation 
replaced strife between the two San Fran 
refineries and they observed that 
Dyer's crude little bect sugar house across 


CIco 


recommendation of Tenn 
brother of Brvssclbout’s wife 
came about that Henry immi 
California. After installing a 
ontrol system in the Alvarado 
factory, he indulged his wanderlust and 
moved to Grand Island and subsequently 
to the new Lehi factory in Utah of which 
Granger had become superintendent 
Fvervthing was available at Lehi except 
trained operators. In the process of pro 
viding traiming, patient, understanding 
Henry was a past master. George Bushby, 
the firey bantam, was operating the plate 
ind-frame His losses in the cake 
were very high. Granger hesitated to ex 
pose his inexperience as well as his per- 
sonal safety and accordingly sent Vallez 
to George's station while he stood apart 
George was washing the presses with all 
of the plate cocks open, thus by-passing 
some of the cake. Vallez applied tactful 
ness in his approach and thereby avoided 
bodily violence. He won Bushby’s wil- 
lingness to accept suggestions and, presto, 


the 


led to 
Vallez 
Thus it 
be ited to 


chemical 


pre Ssscs 


Purification of beet sugar liquor by ion interchange process 


the heavy 


George 


TWO YEARS LATER, 
perintendent at Lehi 
Kast and operated plants resp tively 


New 
When the difficultics in p 


Binghamton, 
Michigan 


sonnel and 


whelmed the Salsburg house 
i few miles from Bay City in 19 
Vallez was invited to report on ways ai 
means of pulling it out of the hole. Jose 
Kohn had operated the house during 
second campaign and his principal out 


itor” 


sugal 


revered \ illez 


losses ct ised 


Im prope I 


put was molasses 


anyway for his alcohol plant in Bay Cit 
Joseph proposed to the bondholders 

ot 
factory into efhicient operating condition 
attached 
Kilby’s staff, Kohn possessed a prejudiced 
He planned to discard a large 


expenditure 
Having been 


viewpoint. 


mount of cquipment. 
battery 


diffusion 


> 








Lhereatt 


is the Master! 


Henry was 


In “99 he 


move 


and Bay Cit 


York 


Ove 


“Mi 


installations 
now 


He mola 


needed 





350,000 


to place th 


to Constructor 


By example, the 


> lp 
being side 


$18,000 


the Bay at Alvarado was still in operation 
in spite of their fight which had depressed 
the price of sugar below their own cost 
of manufacture They could not squelch 
the infant by competition and so the 
negotiated and bought the little plant 
Operating a beet sugar house was a new 
experience. After a week of beet slicing ‘ 
in the Summer of 1890, not a pound of 
crystals had been produced. Sugar boiler ® 
Clarence Granger, young son of th« pro . 
prietor of the widely known Granger 
House in Alvarado, lamented that his 
syrup bubbled like boiling oil but re 
fused to crystallize. Adventitiously, Henry 
Oxnard was in San Francisco. He had 
imported sugar expert Brysselbout from 
France to direct his Grand Island opera 
tion, and, by way of Americanization, he 
had stationed him temporarily in the 
“Western” refinery laboratory under th¢ 
supervision of Nephew Dick Sprague (son 
of Oxnard’s sister). A distress signal was 
sent to Oxnard requesting the loan of his 
expert for Alvarado. It did not take Brys 
selbout long to grasp the cause of the 
trouble. There was lack of chemical con 
trol, especially at the carbonator station 
With this adjusted, the oil-like viscosity of 
the juice disappeared and before night, 
Clarence Granger sent down a strike of 
crystals! Great was the rejoicing. Manager 
Burr reserved the dining room at the 
Granger House and the entire staff ate, 
drank and made merry in celebration 

Ss « 


BURR ASKED BRYSSELBOUT if there 
were any more like him in France. This 
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discharge, was to be junked although it 
ORIGINAL PRATER DUAL SCREEN UNIT only disadvantage lics in its demand f 
excessive flushing water. Vallez’ propos 
a conservative CouTs¢ Ihe Recciver a 
at CENTRAL SOYA rated cepted lus plan and ordered him to p 
the house in carmimg position for 
equipment expenditure of $50,008 \e ' 
MOST EFFICIENT IN INDUSTRY the time of the Chronicler’s last visit, 4 
vears later, the diffusion battery was st 
performing effectively. During \ illez’ . 
vear incumbency as General Supermte 
ent, the cared surplus provided t 
funds for the construction of plants 
Paulding, Ohio and Mount Pleasant 
Michigan. 
VALLEZ SOLD HIS INTERESTS 
1928 just at the moment when pr 
were tectering at the peak before pr 
tation into the slough of 193 at k 
quired a luxunous ¢ idilla ind bet ’ 
himself and his family to France with y 
the idea of retiring from the sinking | ' 
sugar industry. In a short time leis 
came a burden and so he applied him 
towards the exploitation of the Va { 
rotating leaf filter which had attained p ( 
larity in Europe The device of rotating t P 
filtering clement suggested itself when 
ing the surface with hiter aids cam 
use. ‘The rotating leaf builds a coatin 
uniform thickness over the entir 
while the stationary leaf has a te 
to make its coat thicker at the bott 
A YFAR OF SOJOURN IN) EUROP! 
satished Henry and he came back to | 
City By 1930 the price of beets 
inflated to nearly ten dollars per ( 
which the industry could not sup BI 
; Vallez’ monument in Mount Pleasant f 
ENTRAL Soya Co. Inc. co-operated with the Prater Pulverizer down in the dumps with the rest. 1 
Company in the development of the Prater Dual Screen Pul- Village Chamber of Commerce urg 
verizer for the grinding of soya bean products, both for expeller a r come back.” With Henn 
‘ ‘ ¢ ve saddie again, the farmers pror 
extracted meal and solvent extracted meal. 12,000 acres of beets at $6 per ton : 
> UU) ‘ ( ( ? sl 
he first Prater unit was installed in the Decatur, Indiana plant of “* oo c na = ~ va as 
Central Soya and its efficient performance was immediate and re-opening of the works. He pers i 
spectacular in terms of output. This efficiency has been continu- the doubting farmers to fertiliz th 
“a a : fields, himself advancing the pric« f 
ous and the original unit is generally rated as one of the most materials. The lerse siens om the . 
efficient in the industry, today. tive ficlds “This field fertilized,” “I _ 
: ficld not fertilized,” convinced the vat 
One dual feed dual screen pulverizer in the expeller plant, two ers, ex post facto, that there was on 
dual screen pulverizers in the solvent plant together with auxiliary in Henry's hokus pokus! At the end of ti ino 
equipment make up the unit. It is a balanced unit for feeding, oer the farmers had done right wes mit 
7 : . cach of Henry’s financial backers go 7 
grinding and conveying away that still sets the standard for the his $15,000 plus a bonus of $2 oH 
industry. Other Central Soya Plants are similarly equipped. Then Henry and associates bought baat 
; : 5 the defunct plant. eli 
Soya Products represent only one of the many phases of the -_ 
process industry in which Prater Processing Equipment has pro- binge ay eee | and 
duced unusual results. Each is individually engineered, but along filtering sve zeolite. The Chror keel or 
proven lines by the experienced engineers of Prater Grinding 1934 log refers to a visit and ck rates 
Service. his laboratory work and a complexit) 
glass tube “mechanos.” By °39 h 
. ; ; ; i } progressed as far as a 6 in. glass pilot EFFI 
Your inquiry will be given prompt attention. Address From the facts which these evolved. \4iemoy 
lez extrapolated figures to propor! about 
full-size installation which he m ucr 
PRATER PULVERIZER COM PANY 1941. He applied himself with s: nflucr 
: ee lentless zeal against unanticipated diff empc 
1825 S. 55th Ave. Chicago 50, Illinois tics that he had to be forcibly x ners) 
from the plant for nervous recup x les 
BROWN & SITES COMPANY By 1942 the normal ten-year per Proce 
tween test-tubc experimentation an S enh 
50 Church Street New York, New York | mercial production had clapsed. The st tbon 
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ing stage was weathered and he wa 
hieving water-whit h-free beet sugar 
juor of low viscosity, the equal of char 
tered cam hy ip tion of this ym 
with remarka facility and tl 
iting urtace mam free from ile 


UNDI 


R THE MELLASIGENIC pr 


1 | of im rostram ibout 
f gar from crvystallizmg and 1 Ii 
tash restrams 4 of sugar. Zcolit 
these impurit t han extent 
th ' f 4) bect j 
+] I of j ' 
l \\ ! la 
ai ’ ’ f } , 
ect 
p t ) Ih 
ha my f the 1 
f 1 ct l 


1Hk PROCESS OF PURIFICATION 


" + Pay ; . 
i Cll iv¢ j i «ill 





NEERI 


} 4s} 
g 
d ( \ 
; ; | ( 1) 
! , An 
¥ t | ’ , . 
s] 
) t | 4 } th 
n ib t in 
nat t \nex 
| ] id | } Filt irbonatc 
ec entcrs at the t t \ fi 
thre gh \ ( B il) 
iW i ‘ it f tl | t f B I 
pum] h d th 
} to th tank I} 
| ) I } then 
t th | in t veet 
f it x tion of the proc« 
g ks an these to the blend 
K Or t tl t 1 tank f 
tl 1 c lixiviat 1. | 1 
nding tanks the } pumped t 
mthe Hlouse for concentration and crvstalli 
ip at Heavy sweet water mav also bh 
to the evaporators. The light 
ter is sent to the diffusion batter 
l ters at the Sth cell where th 
ga ntent is comparabk This thin 
Sweet water, having zero hardness, amelio 
te operation of the battery 


EFFLUENT from A, having its basic ions 


remo drops to an average acidity of 
idout pH. Under this condition the 
ICT ynuld rapidly be inverted if the 
nfluc vere entered at the initial juice 
wcmperature of 90 deg. ¢ lo avoid the 
BVers the juice is cooled to 20 deg. C 

lk cfore entering the purification 
TOCK Che performance of the carbon 
S enhanced by the acid condition of the 
thon well as the juice. Cooling is 


HEMICAL & METALLURGICAL ENGINEERING 


yy Te Different! 


This VENTIEATING UNIT * 


VAISS A, (77 hz Ailes 


FREE BOOK! Shows Bifurcator sizes 


and capacities. Send for your copy. 


De Bothezat 


Sta tanea ss a 


e JUNE 1944 « 


re TH 


4» 














FROM 


SELECTING 
30 TONS—90%—200 MESH 






800 TONS AN HOUR COARSE MATERIAL 


In the process industries, close and exacting 
control of particle sizes in separation is all- 
important. The way the Whirlwind Centrifugal 
does this is simple—but it took over 20 years 
to perfect. Exact control of centrifugal force 
vs. air currents, and ease, permanency and 


accuracy of adjustment is the answer. 


STURTEVANT 





WHIRLWIND 


CENTRIFUGAL 





























This machine is simple. Slow in speed. Large feed openings. Once 
adjusted and set will select a product of any fineness, rejecting 


IN THE 
CEMENT INDUSTRY 


Over 300 Sturtevant Air 
Separators have been sold 
to the Cement Industry— 
all sold on “approval’’— 
mone ever rejected! The 
Cement Industry demands 
finer and finer recoveries, 


this over in connection 
_— your recovery prob- 
ems. 


coarser sizes, automatically. For instance, 
30 tons of material, 90°/,—200 mesh, 
from 800 tons an hour of coarser material. 
Operate it in closed circuit with a pulver- 
izer, and increase output 25 to 300%, 
save 10 to 50% power. Capacities !/, 
to 50 tons an hour, with uniform separa- 
tion of materials ranging from 50 to 350 
mesh. Will handle Cement, Lime, Clay, 
Talc, Gypsum, Ceramics, Refractories, 
Phosphates, Chemicals, many products. 
Complete specifications in Bulletin 087. 
Write for it. 


Fyntowar™ MILL COMPANY 


HARRISON SQUARE BOSTON, MASS. 


CRUSHERS © GRINDERS © SEPARATORS * CONVEYORS 


MECHANICAL DENS and 


EXCAVATORS * ELEVATORS © MIXERS 
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economically accomplished by the use « 
spiral heat exchangers (American Hea 
Reclaiming Corp.). The heat of the im 
coming untreated juice is absorbed by 

units (at 472 sq.ft wranged in seri 
using the cold juice in counter flow an 
followed by one unit using cold water 
I'he treated juice, in passing through tl 
heat exchangers, reaches a temperatu 
of 60 deg. C. before enternng the pr 
heater in front of the evaporators whi 
the untreated juice drops to 40 deg. ¢ 
before the cold water exchanger. Swe 

water for the battery is heated before 

reaches the battery. 


THE GROUP OF TANKS A, C, and | 
together with the juice pump is a proc 
sing unit to be multiplied according 
the capacity required. Accessory pum] 
cross headers, and tanks serve a multi 
of these units. The three processing tan} 
are rubber lined (Goodyear) and all of t! 
piping connecting these are of hard r 
ber. Hills-McCanna rubber diaphrag 
valves are used at the tanks and Mer 
cocks elsewhere. The juice, acid, and s 
supply lines are provided with indicat 
ind integrating meters and with flow-rat 
indicators. Rate of flow is controlled 
throttling valves ahead of the meters 


THE CLARIFICATION CYCLE of « 
processing unit requires 24 hr 

through-put during this period is 2 
gal. of juice. This performance was 
termined by trial and error with filte 
carbonated juice of 11 to 12 Brix, 9% 
93 purity, 8.0 to 9.0 pH, and an ash 


tent of 0.4 or more, the criterion being 


the economical exhaustion of the 
exchangers 


REGENERATION STARTS with liu 
ation of the beds to recover the sugar « 
process. Then follows a vigorous back 
washing with river water. After this, re 
generation is accomplished by trickling 
through Catex tank (A) a 4 Normal 5 YI 
tion of H,SO,; through Anex tank (B 
percent caustic soda solution; through cat 
bon tank (C) used caustic from above f 
lowed by a rinse of a part of the aa 
from A 


A FRESHLY REGENERATED BED 
of catex acidic ion exchanger (14-60 mesh 
emits the juice at 2 pH, indicating tho 
ough removal of the ash—(calciun 
sodium, potassium, magnesium). The pl 
rises, and when it reaches 3, regeneratic 
is required. The test for carbon (122 
mesh) is the absorptive capacity for col 
organic matter. A freshly regenerated be 
of Anex (10-60 mesh) emits the juice 4 
about IIlpH and requires regencrati 
when this drops below 7pH. All 
purification media under test in \ alle 
laboratory have undergone 700 regener 
tions without loss of efficicncy 
cycle is completed by a rinsing wit 
water and when this is drained di 
the level of the surface of the | 
serves to avoid chaneling when t! 
of juice is turned on. The tim 
clapses for, lixiviation and regenera 
two hours. The total cycle from ; 
to juice on is a minimum of 44 hi 
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MAWES [IV THE NEWS! 





Joseph G. Davidson 


Joseph G. Davidson has been clected 
president of Carbide and Carbon Chem 
Corp., md Carbide and Carbon 


Chemicals, Ltd. Dr. Davidson holds de 

in Chemistry from the 
f Southern California and 
University. Ile participated in the carl 
work in syntheti chemistry which 
led to the foundation of Carbide and 
Carbon Chemicals Corp., and 
this company in technical and executive 


University 
Columbia 


organi 
has served 


ipacities since its formation 


i 


Frank B. Jewett, Jr., anc John M. Fox 
have been elected vice presidents of Na 
tional Research Corp. Mr. Jewett heads 
the newly-formed vacuum engineering di 
vision, which is the design, construction 
and installation unit of the corporation, 
while Mr. Fox is in charge of administra 
tion and sales 

E. A. O'Neal, Jr., has been promoted to 
the position of production manager of 
the phosphate division of Monsanto 
Chemical Co. James A. Wilson has been 
named plant manager of the Trenton 
plant to succeed Mr. O'Neal 


Thomas J. Craig resigned May 31 from 
Chief of the Protective 
Coatings Brinch of the Chemicals Bu 
tean of WPB. He is succeeded as chief 
of the branch by Wells Martin. 


his position of 


M. E. Putnam, vicc president and mem 
ber of the board of directors of the Dow 
Chemical Co., received an honorary de- 


grec of doctor of science from Albion Col 
lege on May 22 
H. J. Rose, of Mellon Institute, Pitts- 


} 
Durgh, has been elected vice president and 


director of research of the Bituminous 
Coal Research, Inc. Dr. Rose will be in 
Charee of the expanded investigational 
ani developmental program of the bi- 
tuminous coal industry. He is resigning as 
vice-president in charge of research of 
Antiuacite Industries, Inc., to accept the 
new position. 








Young 


George H. 


George H. Young has been appointed 
executive assistant at Mellon Institute of 
Industrial Research. Dr. Young has been 
associated with the Institute since 1935, 
first as Industrial Fellow, then as Senior 
Fellow, on the Stoner-Mudge, Inc., Mul 
tiple Industrial Fellowship on Protective 
Coatings. His new duties, dating from 
June 1, are concerned with the manage 
ment of research 
stitute 


programs of the In 


R. W. McClellan has been appointed 
special assistant to F. A. Wardenburg, 
general manager of the Du Pont Co. Am 
monia Department. 


Roland Wilbur, formerly of the Ecusta 
Paper Corp., is now production manager 
for the Crossett Paper Mills, Crossett, 
Ark. 


Victor Burstein, formerly of the Institute 
of Paper Chemistry, is now chemist for 
the North Carolina Pulp Co., Plymouth, 
N. C, 


John F. Hicks has joined the Panelyte 
Division of the St. Regis Paper Co., 
Trenton, N. J. He was formerly with the 
Lehon Co. 


T. S. Carswell is now Western manager 
for Monsanto Chemical Co. Mr. Cars- 
well on June | left his position as assist- 
ant director of development of the Plas- 
tics Division of the company at Spring- 
field, Mass., for the new position on the 
West Coast. 


Edward N. Poor has resigned his position 
as technical director of W. C. Hamilton 
and Sons, Miquon, Pa., to become as- 
sociated with the American Cyanamid and 
Chemical Co., New York, N. Y. 


Lawrence W. Bass has been appointed 
associate director of chemical research to 
serve in this capacity jointly for Air Re- 
duction Co., Inc., and U. S. Industrial 
Chemicals, Inc. He will be responsible 
for coordination and expansion of re- 
search of the two companies 
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Wanamaker-Underwood 4 Underwood 


J. E. Underweod 


J. E. Underwood has been appointed di- 
rector of research of Diamond Alkali Co. 
and will be located at Painesvilley Ohio. 
Prior to his present position, Mr. Under- 
wood was associated with WPB’s Office 
of Production Research and Develop- 
ment. 


Charles A. Bigelow has retired from 
Hercules Powder Co. where he was vice 
president, director, and member of the 
finance committee. Mr. Bigelow had been 
with Hercules since 1921 when Aetna 
Ixplosives Co. was acquired by Hercules, 
and shortly thereafter he was placed in 
charge of explosives manufacture. 


R. H. Thielemann has been appointed de 
velopment engineer for Allegheny Ludlum 
Steel Corp. He was formerly associated 
with the research laboratory of the Gen 
eral Electric Co. at Schenectady, and 
since 1941 has worked on the develop- 
ment of precision testing practices for 
casting parts to sizes of high melting point 
alloys and stainless steels. 


James Edward Mills, chief chemist of 
Sonoco Products Co., Hartsville, S. C., 
was honored with the presentation of the 
Herty Medal at ceremonies held in Mill- 
edgeville, Ga., on May 6. 


Donald R. Knowlton, who had been a 
director of the Petroleum Administration 
for War since February, 1942, has re- 
signed to become manager of the foreign 
division of the Phillips Petroleum Co., 
with headquarters in Bartlesville, Okla. 


Brig. Gen. Charles E. Loucks, formerly 
commander of the Rocky Mountain 
\rsenal at Denver, Colo., has been named 
chief of the industrial division of the 
office of the chief of the Chemical War- 
fare Service, succeeding Brig. Gen. Paul 
X. English,. assigned to headquarters of 
the Seventh Service Command, Omaha, 
Nebr. Brig. Gen. Alexander Wilson, 
commandant of the CWS School at 
Edgewood Arsenal, will succeed Loucks 
at the Rocky Mountain Arsenal. 
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Treacherous 
FUMES James W. McLaughlin Stanley B. Kirk 





Chemical fumes threaten life _ James W. McLaughlin has been named Haynes Stellite Co., Michigan Northern J 
health of workers. Full protection is the new president of the Bakelite Corp. Power Co., and Union Carbide Co. of § ‘ 
anecessity. That’s why it pays to... He will direct all of the plastic operations Canada, Ltd; John D. Swain, who bx , ! 
of units of the corporation, including the comes president of Electro Metallurgical | 
call for cCESCO plastics division of Carbide and Carbon Sales Corp.; and John R. Van Fleet, who § 
Chemicals Corp. Other new officers of has been clected president of Unite 
units of the Union Carbide and Carbon States Vanadium Corp P 
Cc lude Stanley B. Ki . : 
ae Sen tenley 5. Kirn, who be Frederick W. Russe, director and vice 
comes president of The Linde Air Prod 
. president of Mallinckrodt Chemical 
ucts Co., The Prest-O-Lite Co., Inc 
; Works, was the recipient last month of | 
Dominion Oxygen Co., Ltd., and Prest-O the J. SI Gold Medal { fbi, 
Lite Co. of Canada, Ltd.; Arthur V. Wil “ Shipman Gold Niedal for dish 
guished service to the advancement of H 
ker, who has been elected president of aol 
. . . . 4 5S 84 
National Carbon Co., Inc., and Canadian ! _—s 
National Corbon Co., Ltd.; Francis P. CC. R. Downs, consulting chemical e 
Gormely, who has been elected president gincer of New York and Stamford, Com 
of Electro Metallurgical Co., Electro has been elected president of The Chem 





Metallurgical Co. of Canada, Ltd.,_ ists’ Club. He succeeds C. R. DeLong, 
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- EXTERNALLY 









A worker wearing this Cesco Fume 
Respirator is a safe worker . . . and 
a better employee. The extra large 
filter unit cleanses contaminated 
air. The positive-acting valve system 
automatically expels and prevents 
rebreathing of exhaled air. For com- 


fort, the respirator is light in weight x 0) [LI N ( R N G e FASILY 

and has a soft, face-shaped rubber 

cushion. Just a slight headband ten- 

sion provides an air-tight facial seal. R J S H f R S ACCESSIBLE 


ge "\ 






@ Many of the largest and best 
known process industry plants are 
making each production hour count te 
its fullest with AMERICAN Rolling 
Ring Crushers for grinding, pulverit 
ing, and reducing chemical raw me 


HOW TO SELECT 
INDUSTRIAL 
HEAD AND EYE 
PROTECTION 





Why you get Splitting Action instead of 





Crushing . . . the patented reversible man- terials of all kinds. They get more 
ve Before you buy safety equip- genese STEEL SHREDDER RINGS . . . found tonnage per hour, more uniform prod- 
aaa one aie tear ae a only in the AMERICAN Rolling Ring Crusher— uct, minimum of fines, no slivers o 
The Rings have twenty cutting edges or chips, and all this with lower power 
CHICAGO teeth and are designed to maintain their out- consumption, lower installation costs, 
ward position by centrifugal force at specific and lower maintenance requirements. 
EYE SHIELD CO. speeds. In contact with solid metal the rings Let AMERICAN engineers recom 
Cc 0 2342 Warren Boulevard are momentarily deflected from their usual mend the equipment and method best 
Chicago 12, Illinois course because they are free to swing back suited to your needs—we meintait 
out of position. No shear pins or other safety a testing plant for prospective uses 
devices that require attention. —avail yourself of this service. 


 « FE 6  « © © Originators and Manufacturers of Ring Crushers and Pulverizers 
AMERICAN PULVERIZER C0 : 1119 MACKLIND AVENUE 


ST. LOUIS, 10, MO. 

















FOR SAFETY 
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Arthur V. Wilker 

mical consultant of New York City from the company’s service department 
A. G. Syska, of the firm Kelly, Syska and where for five years he has been in charge 
Hennessy the newl ted retan of recruiting 
md C. L. Knowles of the Ceneral Amer 

| ‘Transportation Corp., has been chosen His new duties entail responsibility not 

lent vice-president only for the 
Charles G. Ferrari, authority on cereal well 

nistry, has joined the research and de 

pment ion of Standard Brands 
H. Wade Rinehart, chemist with the Du He joined Westinghouse in 1913 
Pont Co. for the past eighteen years, has 

ippe inted to the newly established 


on 


. 


5S rave 


int mcs 





livision, but for additions to the staff z 


n technical division. Dr. Ring ( 
to the rayon technical division (¢ 


ricati? 


and Fi 


also ex 
We are a 


fabrication an 


been 

difticu 
Maybe we ca 
Consult us 





Francis P. Gormely 


hnically-trained 
men for various positions in the company 


existing personnel 


LeGrand Jarrett has been appointed su 
perintendent of the Fairmont Glass Plant 
of the Westinghouse Electric & Mfg. Co 


Frank Moody Biffen, a member of the 
t personnel manager of the com staff of Foster D. Snell, In 
ted to Fellowship in the Institute of 
iemustry of Great 


assembli 
te Cloth nor 











LIFTING 


10 MILLION 
TONS 


of water annually 


A good pump has to take a lot of pun- 
ishment. For instance, take an average 
size Peerless Pump producing 5000 
gallons of water per minute, lifting it 
from a deep well, 75 feet straight up. 
That's a lift of over 1200 tons per 
hour. In one year this pump lifts 
10,957,000 tons. That's a lot of lift- 
ing. No wonder so many cheaply-built 
pumps fail. It takes a Peerless to stand 
up under such a load, year after year. 
Peerless precision is worth the effort. 
Peerless stamina is insurance of eco- 
nomical pump life. 


PEERLESS PUMP DIVISION 
Food Machinery Corporation 
301 W. Ave. 26, Los Angeles 31, California 


1250 Camden Ave., S.W. Canton 6, Ohio 
OTHER FACTORIES: San Jose 5, Fresno 16, Calif. 


PEERLESS 
Deep Well 


PUMPS 
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0. A. Houghen 


Olaf A. Hougen, professor o 
cngemeerng at the University of Wi 
sin, was the ipient of the 1944 \ 








m Hl. Walker Award of th \m 
Joh 
Institute of Chemical 1 ngimec4rs ' 
medal, granted for outstanding 9 
tions to chemical cngincering t< 
was presented at the banquet durin 
cmi-annual mecting of the Insti 
Cleveland, Mav 16 
Russell Hopkinson has been apy 
director of the newly formed Com: 
, Lou 
Development Department of the | - 
States Rubber Co 1 he department \ 
wt as the focal pomt for msidet ‘ 
new busimesse new ideas and Ken 
ubmitted to the mpan , 
CORRUGATED SIDING AND ROOFING John F. Corwin has been ap) 
chemical director of the Casein ( Ven 
. ‘ i America, where he will be in charg: 
If your plant is located where harmful atmospheric condi- search and chemical operations A 
tions are present—or if fire is a serious threat—you can eR Burt lad te 
. . me a . KR. Burtner was ciected presiden 
insure dependable and permanent protection, with mini- Chicago Chemists Club at the M Mict 
mum upkeep, by applying Careystone Siding and Roofing. mecting. At the same time L. O. Hig of B 
was clected first vice-president and R. ‘ \pr 
Made of Asbestos and Portland Cement, this material is DuPuis sccond vice-president. Herm 
strong, tough, unburnable as stone. Not subject to rot, Kerst, Jr., and E. C. Leamon Ce 
: . , . elected secretary and treasurer COT 
wear or termite damage. Acid and alkali-proof. Available tiveh f 
in large sheets, it gives added rigidity and wind-bracing 
to buildi L. L. Malm has joined the techn . 
let st of Industrial Rayon Corp. at Cl ew! 
Careystone Corrugated offers important advantages for V. P. Victor, who for more than { 
, - , R 
both permanent and temporary construction. First cost is owe thes: og, sang ge o ; » cell Hea 
: . \ : . nginecring Corp., has started a aul 
reasonable. Erection speedy and economical. It requires no %. a cI 
. ‘. 7 ing cnginecring practice m cw 
paint protection; upkeep is negligible. If the building is a ang 
: Felix N. Williams, formerly pr 
for temporary use, the sheets may be dismantled, stored, manager of the phosphate di Will 
. dllag | c a 
and used again for other needs. Monsanto Chemical Co., ha s 
. \ol 
gencral manager of the company ‘ 
The many economic advantages of Careystone | division at Springfield, Mass., to . 
Corrugated warrant your fullest investigation. | the late John C. Brooks. Willi 
Write for complete details. Address Dept. 15. lil ; i 
nit Carl L. Wallfred, of the Batc'le } ; 
Shown above is the plant of Jefferson Island Salt | morial Institute, has been M 
Ss Cea. een corane, Louisiana “vpro- manager of the pilot plant depai . 
tected by Careystone Corrugated Siding and Roofing. | Ansul Chemical Co., Marincttc, ' Bury 
Edmund D. Wingfield has been cle Z 
THE PHILIP CAREY MFG COMPANY assistant secretary of Freeport Sulphur‘ ort 
. at 





“ - 
| Mr. Wingfield, who joined the Freep 4 
| organization in 1933 in the ope: iting 9m , 


Dependable Products Since 1873 





LOCKLAND, CINCINNATI, OHIO partment at Freeport, Tex., will conti Th 

to serve also as administrative supe ine. 

in Canada: The Philip Carey Company, Lid. tendent with headquarters in ‘he ™ at 
Office ond Factory: Lennoxville, P. Q. pany’s operating offices at New Orleans adie 
CHEM 
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C. Langdon Campell 


C. Langdon Campbell as joined the 


Alkali Co. in th 


\ ' , 
John K. Eck, a member of the Cent: 
BR h staft of Mor ito Chemical (¢ 
¢ St. | has | 1 al ited a int 
imager of | \l int int t 
Nhicl 
OBITUARIES 
; Louis Mansfield Rossi, 66, \ presi lent 
B of lite Corp., diced May 25 in New 
= ) i n ill . 
4 
Kenneth J. King, 4¢ hief engineer of th 
= ( S nf (orp hed s | 
lerre Haut 1 April 24 
( Vernon Edler, 47, vi president and 
nan r of the Peerlk P mp 
f the | Machine Corp 
la | 
NI Michacl M. Klosson, ] hicf IWINCC 
O. | t I Pun p In " uddenly on 
I kK \ hy i trip t t] West 
Hen 
George Steiger, 74 retired | t hemust 
| s \ +4 on il ‘S ( | | 
} \ Wa hingte } 2 ( 
Newton I. Steers, 67, who retired twe 
, iS pr nt of the Du Pont 
facturing Corp May | 
B® Hira: }. Halle, 77 pri lent f Un 
s vcr hl | ucts Co., died Ma i 
i | Ridg N. ¥ 
William Mason Grosvenor, 7 nsult 
cngmecr and president ot 
, laboratories, dicd May 30 in 
N 
Will M. Corse. 66 videly know! 
, \ hemical engineer and metal 
Junin > at his New Ilaimp 
Burn Morey, 61, well-known chem 
md former superintendent 
( ' ip products department of the 










Buffalo, died suddenly Ma 
iterey, Mexico, while en routc 
o to his home in Mexico City 
igo Nir. Morey went to Wash 
iccept a position with the Fed 
Administration 
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Tailor-Made Tanks 


It’s hard to stump the Knight organization with any kind 
of one-piece, acid-proof tank they cannot make. As a matter 
of fact, most of their acid-proof tanks and other equipment 
are specially made to customers’ specifications. 


Customers who do not know exactly what they want may 
get equipment designed for them by Knight engineers from 
data they supply. 


In addition to one-piece tanks with or without openings 
or partitions, Knight also makes large chemical tanks by lining 
a suitable structural shell with Knight-Ware acid-proof brick 
and Pyroflex. 

If you are interested in acid-proof chemical equipment, you 
will save time and get service and satisfaction by writing first 
to Knight. Outline your needs as fully as possible. 








MAURICE A. KNIGHT 


106 Kelly Avenue 
Akron 9, Ohio 





Specially 
made Knight- 
Ware, one piece, acid- 
proof measuring tank 
with four compartments. 


Nivel he 


ax ; 
Y om: 
CHEMICAL P? 


WAR 


EQUIPMENT 
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In making safety equipment, 
with human life at stake, Willson 
will neither skimp nor compro- 
mise. Here’s one of many ways 
Willson makes sure its prod- 
ucts are really safe: 


THE MAN 
WITH THE 
ONE-WAY 
NOSE 








rou 


Oscar here is on 
the Willson re- 
search staff for 
one unusual reason: He can inhale 
without exhaling. Put a respirator 
on him and he'll inhale tainted air as 
long as his colleagues wish, while they 
record the respirator’s performance. 


an quewesenes ees ee eee anaes awand 


| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
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The respirator shown here, #780, is 
only one of more than 50 styles we 
make to meet every known industrial 
need. #780, for instance, is Bureau 
of Mines-approved for protection 
against metal fumes, toxic dusts, 
chromic acid mist. If you have a 
problem in lung, head or eye pro- 
tection, our 74 years’ experience is 
at your service. 


There's a Willson Safety Service Dis. 
tributor in every major industrial area. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


DOUBLE 


PRODUCTS 


READING, PA 


INCORPORATED 


for more SAFETY 
in your plant.. 











| 
| 





INDUSTRIAL NOTES 


The Bristol Co., Waterbury, Conn., has 
appointed H. C. Clarke district manager 
of the Pittsburgh territory. A new branch 
office has been opened in the Engineers 
Bldg., Cleveland. G. H. Gaites is region 
il sales supervisor of the Cleveland and 
Pittsburgh territories 


Independent Pneumatic Tool Co., Chi 


cago, has advanced W. H. Brewer to the 
position of general factory manager He 
is succeeded as works manager of th 
Aurora plant by Edward N. Haas 


Allen-Bradley Co., Milwaukee, has moved 
Ch office to $506 


Road Rov is district manager 


veland Prospect 


R. J 


its 


Selas Corp. of 
the new 
I here 


non 


America, Philadelphia, | 
Sclas Co 
organiza 


rporate name for the 


has been no change in 


service, or personnel 

National Radiator Co., Johnstown 
has transferred David M. Ramsay 
New to Johnstown where 
« ; serving as to the manager 
of th kdward A 
Bertram New York 
fice } 


charg 
of design of heat equipment 


England 
issistant 
division 
ted with the 
ind 


industrial 
onnce 
ilso in 


in the sales end 


The 


} 
Kk Dilla ! 


Pennsylvania Salt Mfg. Co., Phila 
Gilbert H. ¢ l 


orbin dis 
it Minneapolis 


as made 


Hy 


les manager 





had been field sales manager of the con 
pany’s laundry and dry cleaning divisior 


California Research Corp., San Francis: 


is a recently formed subsidiary of Standard 


of California The new company will 
carry out research, development and tec! 
nical service in the fields of petrolem 


indi chemical products and processes 


C. M. Kemp Mfg. Co., Baltimore, h 


ippointed D. B. Gooch sales manage 


Mir. Gooch formerly was connected wit! 
the Blaw-Knox Co. 
Victor Chemical Co., Chicago, announ 
that Irwin EF. Smith has been acting 

I Wh i I tiie Nilay | l lwood \l 
Niver iow in charge of company ad 
tisin 
American Cvanamid Co., New York 


Klein sales mana 
Chemical division i] 


in Chicago 


named Sam 
of the Calco 
irc 


; 
\¢ cTn 


Dow Chemical Co., Midland, Mich 


ippointed K. T. Vanganes manager 
mag im distnbution and cngince 
crvice m the Pa vast arca 


has 
is turbu ley lopn 


Dr. |. T. Rettahiat 


Allis-Chalmers, Milwauke« form 


— 
1 ih 


of which 


divi on 


manager 





“Best pump buy 
we ever made” 


.-- from a letter by a chemical process 
plant executive to Taber. 
Pump illustrated is used extensively for 


handling Oleum, Concentrated Sulphuric 
Acid, Mixed Acids, etc., because: 


Liquids handled do not come in contact 


with pump stuffing box. 


Repacking interruptions reduced to a 


minimum. 


To compensate for non-lubricating prop- 
erties of liquid or other chemical solu- 
tions pumped, larger bearings are used. 


Damaging vibration is prevented by lar- 


ger shaft diameters. 


For complete information write on your letterhead for 


BULLETIN V-837 


Ao No. 
5414 


TABER Pump Co 
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' Ross I leater 


General Controls Co., Glendale, Calif., 
recently opened an office at 687 Boylston 
s+ Boston with William Marsh in 
Also a new office at 1505 Broad- 
Wetzel as 


harge. 
way, Cleveland with L. E. 


manager 


F. I. duPont de Nemours & Co., Inc., 

Wilmington, has appointed E. L. Gartner 

manager of the metal and ore division of 

Grasselli Chemicals department. V. R 

Daub and L. C. Pejeau will act as assist 
t managers 


Detrex Corp., Detroit, has made R. W 
Pug manager of the central region terri 


He had been manager of the north 


ntral region 


Kieley & Mueller, Inc., North Bergen 
N. J., is now represented in Ohio by the 
Willis Engineering Co., Columbus 


Co., 
outhern Califor 

Anderson with 
Ave 


& Mfg. 
, represented in the 
by Arleigh W 
164 South Central 


ma terntory 
mMces it 


(ng 


Revere Copper and Brass Inc., New York 
at 1225 Circh 

Indianapolis, under the 
1 of P. H. Anderson who 
the Dallas division 


pened a sales office 


| super 
has been 


in Chicago sincc 


Standard Oil Co. of New Jersey, New 
York, has appointed William P. Headden 
wssistant manager of the sales enginecring 
livision. He has been devoting most of 
his time to the solution of lubrication 
and fuel problems of war industries. 


Farrel-Birmingham Co., Inc., Ansonia, 
Conn., has appointed Albert P. Leonard 
manager of its New York office to suc- 
ced Edward S. Coe, Jr., who has been 


» transferred to Ansonia to serve as assist- 


® York 
| Chrysler Bldg. 


FIG 


The New 
to the 


ant to the plant manager. 
office has been moved 


Morse Boulger Destructor Co., New 


» York, has purchased all assets, patents, 


Eights, and other property of Robinson 








al 
| 


ERIN 


airactivated conveyor systems. 


Boston Woven Hose & Rubber Co., 
Boston, has made H. F. Maxon general 
sales manager with W. I. Lewis as as 
sistant W. F. Carroll succeeds Mr 
Maxon as district sales manager of the 
New York and Pennsylvania districts. 


| Wilbur B. Driver Co., Newark, N. J., 


reports that Wilbur B. Driver has retired 
as president and become chairman of the 
S board. His son Robert O. Driver has 
succeeded to the presidency. William J. 


Wind is vice president in charge of 
prod n, 


Worthington Pump and Machinery Corp., 
Harrison, N. J., has purchased the Elec- 
inc Machinery Mfg. Co. of Minneapolis. 
The latter company will continue to op 
crate independently and its present execu- 
tive personnel will continue. 





Buffalo, is | 





Los 
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DRACCO DUST CONTROL 


wtlways SAVES MONEY 





Over 30 years experience in controlling dust in 
all types of industries has proven beyond a ques- 
tion of doubt the folly of tolerating a dust condi- 
tion, even if it seems trivial. The above photo 
illustrates an acute condition that is obviously bad 
but even a small amount of dust in a plant can 
be very destructive and costly in many ways. 
By eliminating dust with DRACCO Dust: Control 
you obtain; (1) high plant efficiency, (2) lower 
repair costs and longer useful life of equipment, 
(3) better health standards, all of which are very 
important and you also eliminate the possibilities 
of law suits and in many cases recover valuables. 
REMEMBER — dust ALWAYS costs money and 
DRACCO Dust Control ALWAYS saves money. 


For Further Information Write 


oe) Veloomoles a tel e-warel, 


4035 E. 116th St., Cleveland 5, Ohio New York Office: 130 W. 42nd St 






DUST CONTROL EQUIPMENT 
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Higher 
Corrosion Resistance 
in these 
STAINLESS STEEL 
CASTINGS 


The casting of alloy steels 
xis an art. Atlas metallurgists 
having pioneered the casting of 
stainless alloy steels, are thor- 
oughly familiar with the intrica- 
cies involved. All stainless steel 
castings must be designed for the 
particular job. Therefore when 
a casting is in the blueprint stage, 
Atlas metallurgists can save 
much redesigning if consulted at 
once. There is no obligation for 
in- 


this valuable service. Your 


quiries are invited. 


Write for Illustrated Bulletin 





166 





|'CONVENTION PAPER 


HARD RUBBER PRODUCTS 
FROM SYNTHETICS 


Since the start of the war the technolo 
gists of the hard rubber industry have been 
successful in making a conversion of 90 
percent of their products to synthetic rub 


ber. Hard rubber is a highly vulcanized 
rubber containing a large proportion of 


When a mixture of crude rubber 
ind sulphur is heated a point of saturation 
s reached and there results pure ebonite 
47 parts of sulphur are combined per 100 
parts of rubber 

There are two types of the synthetic 
rubbers which can be satisfactorily vul 
canized to hard rubber, namely, GR-S 

buna S) and buna N 

As used in the industry, the term “hard 
ubber”’ generally means any hard or semi 
hard vulcanized mixture with sulphur 
ratios ranging between 20 and 47 parts, in 
the case of natural rubber, and in syn 
thetics ratios between 15 and 44. 

Hard rubber dust has generally been 
recognized as one of the best fillers to use 
in hard rubber compounding and the in 
dustry has been able to develop a satisfac 
tory quality of hard rubber dust made 
from GR-S 

Ebonites made from GR-S have physi 
cal and electrical properties which compare 
favorably with values for ebonites made 
with natural rubber. For example, GR-S 
ebonite values—tensile strength, psi., 8,800 
to 9,900; elongation, percent, 4.2 to 8.5; 


sulphur 


transverse strength, psi., 13,400 to 14,700; 
impact resistance, Izod, ft-lb (notched ), 
0.50 to 0.56; Rockwell hardness, 100 to 
110; softening point, deg. F. 144 

Excellent ebonites have been made from 
buna-N compounds with better tensile 
strengths and softening temperatures than 
natural rubber ebonites, and these are used 
for a number of special applications 
‘ Juve, Consulting Rubber Tech 


American Society for Test 
March 2, 1944 


Walter H 
nologist, before 
ing Materials, Cincinnati 


ACCIDENT ANALYSIS 
IN WARTIME CHEMICAL PLANTS 


IN THIS WAR as in the first World Wat 
the chemical industry has been called upon 
to supply hazardous materials for whicl 
new plants had to be designed, for whic! 
there was little if any peacetime need an 
about which information extreme 
limited. It has been difficult, and is rapidl; 
becoming more difficult, to secure nece 
sary equipment, raw materials, supplies and 
technical manpower. New and improve 
munitions and fighting equipment are con 
tinually coming off the drafting boards 

New commercial chemical processes at 
usually several years from the laboratory to 
production. But wars and Commanding 
Generals will not wait for trials, pilot plant 
or elaborate experiments. During such a 
blitz, plant safety is an easy item for plant 

The relaxed effort 
ipparent; t 


was hy 


management to forget 


is not immediately hence, 











so he’s using an 


Ampco Non-Sparking 


This all-purpose bung wrench is typical of 
more than 400 standard tools described in 
the Ampco Safety Tool Catalog. Wherever 
a spark may ignite explosive fumes, gases, 
or dust endangering men at work and a 
fortune in plant equipment—it pays to pro- 
vide this protection. Tested and approved 
by Factory Mutual Laboratories and other 


| insurance authorities, frequently required 


to earn lowest insurance rates. Widely used 
in oil refining, chemical manufacturing, 
ordnance plants—in mines and on ships at 
sea. @ Standardize on Ampco Safety Tools. 


Safety Bung Wrench 


Special types fabricated to your specifica- 
tions when necessary. Write for catalog. 


Ampco Metal, Inc. 
Department CM-6 
Milwaukee 4, Wisconsin 







non-sparking 


Safety Tools 
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It takes more than these 


to make a good 
insulation job... 


HE right insulation is important, of course. 

And so are the proper erection materials and 
tools. But these alone won't assure you of an effi 
cient low-temperature job. Performance depends 
on the way the material is installed. And that 
means the men who erect it must have ‘‘know- 
how”’ and experience. 

You can be certain of getting competent, ex- 
perienced mechanics when you come to “Insula- 
tion Headquarters.’’ All Armstrong district offi- 
ces and distributors maintain crews of men who 
have been acquiring their skill in the erection of 
low-temperature insulation over many years 


Mineral Wool Board 


*Reg. U.S. Pat. Off. Product Manufactured by Pitisburgh Corning Corp 









some more than 35. They are at your service. 

When you come to “Insulation Headquarters’”’ 
you can be certain, too, of having a complete line 
of efficient insulations to choose from, for Arm- 
strong offers Corkboard, Foamglas*, Mineral 
Wool Board, and Cork Covering. Armstrong’s 
engineers will gladly help you choose the correct 
material or combination of materials for your 
particular insulating problem. 

For complete information—including physical 
data and erection specifications—write today to 
Armstrong Cork Company, Building Materials 
Division, 3306 Concord Street, Lancaster, Penna. 


Foamglias* 





Cork Covering 


AViPI RMN TIAL Pe) it SA La 
Insulation @) Headquarters 
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“CLOSED-TYPE 
COOLING SYSTEMS 
REDUCED 
DIESEL INSURANCE 40%” 





% A study of accident insurance oo 
claims attributed to Diesel engine fail- ' 


ures disclosed that plants equipped 








with open-type cooling systems were 





> 4 4 . . . > Three Master series, model 296 “*Full- 
the principal offenders. As a result, [ier Hever | aay Dm lcs Mle a 
. . ° ° 400 hp engine-generator units—for both 
insurance for engines with closed- jacket waser, and oil to water heat ex- 
changers in che lube oil system. Stand- 
ard series, model 32 “Full.Flow™ Cooler 
inset) showing fan, pump and idler 


arrangement 


type systems became available at a 


40% lower premium. * 


Young radiator-type units offer all the features for most efficient 
operation of closed-type cooling systems. Engine temperatures 
are more easily controlled for efficient operation and added en- 
gine life. Make-up water requirements are negligible. Jacket 
water can be treated with Young inhibitor to neutralize chemical 


impurities that cause corrosion and eventually retard circulation. 


Let Young heat transfer engineers help you cut costs with a cool- 
ing system your Diesel insurance engineer approves . . . Write 
for Catalog Number 13638. 


*Stated in Diesel Power, February 1944 — “Diesel Engine Insurance.” 











HEAT TRANSFER ENGINEERS 


Manvfaecturers of Oil Coolers © Gas, Gasoline, Diese! Engine Cooling Radictors © 


Intercoolers © Heat Exchangers ©@ Engine Jacket Water Coolers © Unit Heaters 
®@ Convectors © Condensers © Evaporators © Air Conditioning Units ©@ Heating 
Coils @ Cooling Coils © and @ complete line of Heat Transfer Equipment for aircraft. 


YOUNG RADIATOR CO., Dept. RACINE, WIS., U.S. A. 


DISTRIBUTORS: The Happy Co., Tulsa, Okichoma — A. R. Flournoy, Sel! (Los Angeles), California 
Wrightson-Compion, New York, N. ¥. — W. P. Nevins Co., Chicago, illinois — C. H. Bull, San Froncisco, California 
EXPORT: Ameresco, Inc., New York, N. Y. 








would be little wonder if safety was 
asked to wait until the pressure was off 
before it was resumed. Frequency and 
severity rates for private chemical plants 
assigned Chemical Warfare Service for con 
tinuing protection indicate that there has 
been little or no compromise with safety 
during this emergency, but this is largely 
because the products most inimical t 
safety are manufactured in the arsenals 

In January of this year, private plant 
assigned to Chemical Warfare Service for 
continuing protection developed a fre 
quency rate of 23.6 and a severity rate of 
3.48. The safety section of Chemical War 
fare Service was started upid@r a War De 

. ° ,_ + 
partment directive in November of 1942 
January was the first mogtts; that the pr 
gram really got under way. Men who wer 
well informed in plant protection had t 
be trained in safety. In February of 1943 
the frequency rate came down three point 
to 20.7 and severity was reduced from 3.2 
to 0.32. By June the frequency rate wa 
down to 18.9 and severity, after flutterin 
around a bit, landed at 2.7. For six month 
period from January through June, tl 
rates were: frequency 20.9 and _ severit 
1.62. These suffer by comparison with tl 
chemical industry rate of 9.90 and 1.2 
respectively. But in comparing these rate 
it must be remembered that those assigned 
to CWS are all of the heavy chemi 
group that they are processing extreme! 
hazardous materials many of which are not 
used commercially 

Private plants contracting for war prod 
ucts under the Technical Services, such as 
ordnance and Chemical Warfare, are man 
ufacturing under. the Walsh-Healey Act 
and are, therefore, subject to cancellation 
of contract or work stoppage if they do not 
maintain a safe work place. There have 
been only two occasions of contract can 
cellation and three of work stoppage by 
CWS and none of these cases were in 
strictly chemical plants. The chemical in 
dustry generally has been extremely coop 
erative and frequency and severity rates 
quoted are considered to be very good 

No plant is perfect and recommenda 
tions are in order everywhere, but these 
recommendations must be tempered by the 
inspector's knowledge of the availability of 
equipment and manpower to make the 
recommended changes. However, it has 
been clearly demonstrated that neither 
safety consciousness nor plain common 
sense can be taken for granted. 

In addition to the private contracts, 
Chemical Warfare Service has four manu 
facturing arsenals. These arsenals manufac 
ture all the war gases, including loading 
them into many types and calibers of shells 
and bombs. They do all the research and 
developing of new chemical products 
These arsenals produce an amazing quan 
tity and variety of products, that are un 
known commercially, with very few serious 
injuries 

However, the frequency of injuries ha 
been quite high. Collectively for the first 
six month of 1943 four arsenals have had 4 
frequency rate of 54.34 and a severity rate 
of 2.0. It actually took six months to deter 
mine the causes of injuries on which % 
base an accident prevention program. That 
program is now in execution and it is & 


pected rates will be cut 50 percent befor 
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EERING 


1943 is over. The arsenals producing the 
greatest number of man hours have turned 
in frequency rates of 8.5 and 11.6 for the 
past two months and severity rates for the 
me period of .04 and 0.1. This shows 
xcellent progress and indicates what can 
ve done 
he spirit of competition, plant safety, 
ognition of hazards and lots of respect 
t the hazardous products will, it is felt, 
ome the insid onditions imposed 
1 of the war. The chemical indus 
ll profit greatly by th experiences 
he arsenals and the chemical plants them 
ire having. New produ ts are being 
loped, many of which are hazardous 
viuch create a hazardous itmosphere 
uch to work. The plant that climmates 
hazard ll! also eliminate most of 
oO mable working conditions and. 
t vill attract the better-class 
rker. | worker will turn out the best 
md management will doubtless 
he tin in nonev which have 


vents will pay 


VULCANIZED ACRYLIC RESINS 


RuBBERLIK} iterals hay been made 
polvinerizing emulsified ethyl acrvlate 

th small pr portions of allyl maleate and 
mizing the resulting unsaturated acrvl 
As little as | p nt of allyl male 

ga opolymer that uuld be vulcan 

1 readily with sulphur and accelerators 
with certain other agents in the 
ce of phur Acrvlonitrile prefer 


ibout 6 percent) had a_ beneficial 
tf, po ibly because of its tendency to 


isc CT ss-link iv¢ 
\mmonium persulphate wa preferable 
t ree other oxidizing agents as a pols 
ition catalyst; a small amount sufficed 
With this catalyst polymerization pro 
led smoothly Benzovl peroxide was 


ilso effective as catalyst, but it produced 
ties, such as insolubility and tough 
that are sometimes attributed to cross 
ge Although not so active as ben 
| peroxide, hy lroge n pe roxide was mod 
ly satisfactory. Sodium perborate had 
particular advantage 
Properties of sulphur-cured vulcanizates 
depended on the content of carbon black 
Furnex beads As carbon black was 
increased from 15 to 100 parts per 100 
of the copolymer, ultimate elonga 
ti lecreased, hardness increased, and the 
point was raised A mixture of 
Micronex and Furnex beads increased the 
le strength and decreased the elonga 
without hardening the vulcanizate or 
raising its brittle point 
Non-sulphur vulcanization methods gave 


promising results. Combinations of qui 
n dioxime, quinone dioxime diben 
zoale, red lead, and lead peroxide produced 
vu rates with considerably higher ten- 


Sile strength and somewhat greater hard 
ness than did sulphur. When the co 
polymers were compounded with benzoyl 
peroxide, vulcanization or curing occurred 
m i) to 20 min. at about 100 deg. C 
Th roxide-cured products were soft and 


lhe vulcanized acrylic resins described 

















WILLIAMS 


FINE GRINDING AND 
AIR SEPARATING 
EQUIPMENT...... 


e INCREASED CAPACITY 


e LOWER POWER 
CONSUMPTION 


e GREATER OPERATING 
CONVENIENCE 


e COMMERCIAL PRODUC- 
TION OF VERY FINE- 
LY GROUND PRODUCT 










GRINDING and DRYING 
...ONE OPERATION 


The Williams Roller Mill has been used for a num- 
ber of years on all types of medium to extremely 
fine grinding and is generally conceded to be the 
most economical for work in this field, both in lower 
power consumption and maintenance. Our unusu- 
ally accurate air separators provide a positive check 
on the size of the finished product. Only material of 
the desired fineness passes through the air sepa- 
rators—all oversize particles are returned to the 
mill for re-grinding. 


From the standpoint of economical and correct 
processing, drying and grinding is now logically 
One Operation. By combining these operations you 
effect a saving not only in a high purchase price 
and installation expense of separate drying equip- 
ment, but also in the final cost per ton of material 
handled. 


Write today for bulletin 621 describing Williams 
Fine Grinding and Air Separating Equipment. 


The Williams Patent Crusher & Pulverizer Co. 


2706 North Ninth St. St. Louis, Mo. 
Sales Agencies Include 
Chicago New York Ookland, Calif. 
37 W. Van Buren St. 15 Park Row 1629 Telegraph Ave. 


7 UAW 44 a S20e® 





OLDEST ANO LARGEST BUILDERS OF HAMMERMILLS IN THE WORLD 


PATENT CRUSHERS GRINDERS SHREDDERS 





CHEMICAL & METALLURGICAL ENGINEERING ¢ JUNE 1944 169 











Even Wet Sticky Material 
Won't Clog this Crusher . . 











Enormous Crushing Power with Maximum 
Capacity Under All Conditions— 


Reduce wet or sticky materials without clogging the feed. 
This is possible because the DIXIE Non-Clog Hammer- 
mills have a patented non-clog moving breaker plate 
positively eliminating all troubles or losses in production 
from wet or sticky materials. The DIXIE Non-Clog Ham- 
mermill is the only crusher with a moving breaker plate. 
Provides positive mechanical feed. The most plastic wet 
materials will not slow production. 


Made in 1|4 sizes. There is the proper type for your 
needs, Because of various adjustments, a DIXIE Ham- 
mermill crushes to a minimum of fines or pulverizes to a 
maximum of fines. 








Simple and sturdy with 
Swing Hemmer Crush- 
er, the DIXIE is de- 
pendable under most 
unfavorable conditions, 
saving time and costs. 
It hes ah unusually 
long life, is easily op- 
erated, and adjust- 
ments for changing 
size of finished product 
simply made in a few 
minutes. 


Write for 
32-page booklet. 























DIXIE MACHINERY MFG. CO. 
4172 Goodfellow Ave. St. Louis, Missouri 


=DIXIE 


“Petiame seeetieny “setae 


© uniform prod- 


eer" CRUSHING - - - PULVERIZING 


coete GRINDING - - - SHREDDING 














| 





were resistant to oils, solvents, oxygen, and 
heat, presumably because of their saturated 
Most of them had a moder 


character 
itely high brittle point 10 to —20 deg 
C.). but it could be lowered by blending 


with certain other synthetic rubbers. The 
soft and rubbery vulcanizates had a ten 
sile strength and an ultimate clongation of 
ipproximately 1,250 Ib. per sq.in. and 900 
percent respectively, whereas some of the 


harder product had a tensile strength of 
over 2,000 Ib. per sq.in md much | 
clongation 

Ww & Mast I I Smith imal il 
Fisher. Eastern Regional Research Labora 
tory. before Division of Rubber Chemistry 
\merican Chemical Society New York 
April 26, 1944 


ELECTROLYTIC HYDROGEN CELLS 


Wuen. in 1930, the Consolidated Min 
ing and Smelting Company decided upon 
the type of ells to be used m thei nev 


clectrolytic hydrogen plant, the decision 
was based not only on a study of vanou 
commercial installations in use clsewher 
but also on local trials of full.sized unit 
he origmal hydrogen plant was itself in 
the nature of an experiment in that tw 
tank type batteries and, to compare with 
these, one filter-press type battery we 
installed. In the subsequent years of serv 
ice these and other types were carefull 
watched and the results of observations and 
experience were used in developing im 
proved designs for possible future expan 
sion 

It was found, for example, that nickel 
plating on the anodes should be not Ic 
than 0.002 in. if the corrosive effects of 
service in potassium hydroxide were t 
be resisted for a reasonable period; that 
cells must be robust; that welds at cor 
ners should be avoided; that insulat 
for anodes in contact with nascent oxyg 
need to be decidedly resistant if a sati 
factory life is to be obtained. The u 
of metal gas collecting bells and chambx 
was found to lead to a varicty of un 
pected effects with partial short circuit 
not uncommonly giving very rapid corr 


sion and impure gas The installed cel 
of the filter-press type were found 
require considerable mainte nance we 


which was inconvenient and expensive | 
cause of the size of the units. Th 
ind many other such findings which wv 
made the hard way resulted in the devel 
ment of a new cell While it is 
claimed that this is by anv means 
ideal cell, it is believed to be in m 
respects a great advance on other 
older types 

Ihe concrete top, the characteristi 
ture of the new cells, is a casting c« 
prising the gas collecting bells and 
chambers, the electrode supports and i 
lators and the cell cover, which in ea 
hvdrogen cells of the tank type wer 
separate items lo this concrete top 
ittached the clectrodes, the asbestos 
phragms, the outer asbestos collecting 
the feed water system and the bu 
and gas main connections. When 
assembly is fitted onto the steel cell t 
it forms a complete cell for the pr 


' 


tion of hydrogen and oxygen 

The cell top is made entirely of 
forced concrete and is in the shape y 
rectangular box divided by a 5-in. vertical 
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partition into two equal compartments SeTV 
ing respectively as hydrogen and oxygen 


ting chamber The open ends are 
ith losed | cementing m con 
rct plate Ih ctroade ire held in 
position y meta f ittached to the 
iters of their upper eds 
| t cl trod ind parallel 
tt th mecrete, which form 
i i! l rf 
i ft hi i i 
On halt 
th i ti iT 
i ping cCennig 
n of the floor 
. 4 gu im nin itcly ibove 
(ver th othe iif ft it length th« 
open into th other gas chamb« 
As th ts aft j mbling are alternate! 
l ti oll in 
1 the l 
t < ma th 
t ipp ( pl i 
mn | lrogen 
t ! rf isi t 
ipl ht m th | 
ting i pa t rh the openin 
t t Pharr 
} isbest 
h ' ' 3 
| t i 
' re 
Mi 
| th 
w othe 
} 
} 
prope 
| ‘ 
' iit 
, ? 
| " th 
) from ti 
; h +} 
t t h ro ! 
t the anode 
; il +} 
top Th itt« 
tc 1a rack a the 
| Lh ithod 
i t isbest Kirt 
| the ic top 
t bolt ind ha 
i vn 1 1S ( d in P ! 
g Holdmg stnps of iron 
t r the bolts and tightened down 
wuts whereby tl kirt 1s permanently 
in | \ cement grout is placed 
m the top ¢ c of th t ps ind the 
yf ’ p 
t top rete ga 
g is set a standard 
oupling This serves as the 
t take iW ‘ nto a 41m. or 
, 
ket bolted to th mcrete cover 


| 
ts the feed water line which is 


of lengths of glass tubing joined with 
leeves At each cell there is a 
with a nipple and valve directly 

the feed water « p atta hed to the 

f the cell tank 

| tanks are of welded 0.16 in. mild 

plate construction, avoiding welds 
ners as far as possible The tank 


standard 15 electrode, 10,000-amp 
; just over 2 ft. x 34 ft. x 4 ft. high 
When arranged in double rows with the 
n num convenient working space, each 
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Ae that stops fire cold! 





CARBON DIOXIDE FIRE EXTINGUISHER 





ONE HAND ACTION 


Portable, lightweight, Ran- 
dolph "4" is designed for 
one-hand, self-aimed 
operation. With no hoses 
to twist, volves to turn, 
horns to raise—this extin- 
guisher is PANIC-PROOF. 
Protection for shops, ship- 
yords, power plants. 











RANDOLPH “w ¥ 


Ready to combat sudden 
“flash” fires. This compact, 
small unit, with exclusive 
Randolph design, is espe- 
cially adapted for bracket- 
ing in BUSES, TRUCKS, 
CARS, and MARINE CRAFT, 


|e gs safety engineers demand stream- 
lined, mobile fire protection. And first in 
their line of defense is portable carbon dioxide. 
Randolph “4” . . . the modern extinguisher 
... Speeds fire-fighting—kills electric, machine, 
flammable liquid fires with quick, easy action. 
Just a touch of the trigger—and powerful car- 
bon dioxide charges into the flames, smothers 


the blaze in a penetrating, icy blanket. 


Randolph carbon dioxide is SAFE. It does 
not conduct electricity or damage equipment 
. . « will not deteriorate, and is effective in 
extreme temperatures. Approved and labeled 


by Underwriters’ Laboratories, Inc. 
Mobilize against fire with Randolph “4”. For 
prompt delivery without priority, ‘phone your 


supply house, or write us—todry. 


SEND NOW for new, free booklet “Sharpshooting at Flames.” 
Illustrates latest techniques in carbon dioxide fire-fighting. 


NAME 





ADDRESS. 





RANDOLPH LABORATORIES wwe 


ae we ee 0 4a ee ee ee ee ee ~~ 
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WeldOlets cre available in 
three types—with Welding 
Outlet, Threaded Outlet (illus- 
trated at right) and Socket 
Outlet. Stock fittings are drop 
forged steel. Also available 
in Monel, Everdur, Toncan 


iron, Wrought Iron, etc. 


_ 


- 
a 

~ 

/- —__—+ 


Here's the simple way to 


\ 
install branch pipe outlets 







@ On this piping installation the three branch pipe outlets 
were installed quickly and easily by the WeldOlet method. 
The elimination of any templates or the need for any cutting, 


forming or fitting, speeded and simplified the installation. 


These drop forged fittings reinforce the junction so that the 
original strength of the main pipe is maintained. In addition, 
the extra large funnel-shaped opening, in the fittings where 
they join the pipe, cuts pressure loss and reduces turbulence 
and friction. The WeldOlet method is speedy and low in cost 
for both size to size or reducing branch pipe outlets. Size to 
size and reducing sizes are available from %” to 12”. For 


complete information write for Branch Pipe Outlet Catalog WT31. 


yr iM 
it 3.4 Forged Fittings Division 


Bonney Forge & Tool Works - 344 Green St. - Allentown, Pa. 


WELDOLETS 


OCKET OUTLET 


ly Br (if) » ¢/ 4 
Weided %4acH //ime 4tdiedt 
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cell requires 18 sq.ft. of floor area, includ 


ing aisles and space for auxiliary equip 


ment 

Ihe electrodes are formed of two 0.0¢ 
in. muld steel plates welded together t 
give an effective U.3-in. thickness B 
bar connecto ind supporting rods ar 
riveted m pla between the plates Ano 
have 1 \ sin nickel clectroplate 
rectly on the steel while the ithodk i 
plam ln this 15 ecti ( cll the i 
‘ i in i l th 

if pita tii it 

ent densitl of yp. per sq.t | 
fa t fi Dl } t i < ti vel j 

} I \ ‘ 

percent potassium hvdroxide solut 
it the normal operat pt miper iture of 
deg. ¢ An alternative 17 electrode ty] 
cell using the same steel tank but wit 


l.l-in. face-to-face pacing, 1s ilso m u 
to a considerable extent and gives a som 
what lower voltage, about 2.15 v., but 
higher in initial cost 

As this is a fairly recent development 
the total life of these ells is not know 
but the earliest units are now in_ the 
sixth vear, with every hope of at least 


three or four yeai still ahead of ther 
From experience with other cells it 
expected that diaphragms are good f 
not less than ten years and that ano 
will not need to be replated with nich 
within that penod lhe iron electro 


J ] 
themselves and the iron cell tanks shor 


last considerably longer The life of 


; 


concrete remains to be seen but it is 

tainly sufhciently long to make this 1 
terial cconoml Th ost of the nh 
cells is a little over half that of the ol 


cells, originally installed 


B Pp Sutherland Consolidated Mir 
and Smelting Co. of Canada before l 
Klectrochemical Society, Milwaukee A} 
13-15, 10944 


PROFESSIONAL MEN 


JupGMENT and discretion plus 
knowledge, training and experience mak 
the professional man He serves societ 


in its most complex fields, and loses 
professional status when he assume 
society serves him 

Che professional group service new p 
lems, sometimes even novel probk 
Judgment and discretion are the two th 
that the college cannot teach in its w 
graduate courses; they can receive 
very limited attention in the postgraduat 
field, and therefore must be acquired afte 
graduation Experience alone does not 
suffice, for that leads too much to r 
tion 

Judgment and discretion require a back 
ground of most profound knowledge. | 


’ 


professional man can never acquir 
much knowledge. Since education | 
one best method of acquiring knowledg 
it is, therefore, essential that those quali! 
ing for the professions must conti 
education after leaving college. They 
set up a special curriculum fitted to the 
chosen professional field that ever br 
their knowledge The text cannot | 
carded with the commencement gow 

A new and broader phase of know leds 
enters here Fach new fact m 
analyzed as to its applicability, its jm 
tations, its potential utilization. In t 
field of chemistry, for example, it n 
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alone sufficient to be familiar with the 
hemical phenomena, for one must also 
nderstand the impact of application upon 
wiety in general This is the training 
which develops judgment and discretion 
Society expects this service of the profes 
mal man 

It seems almost self-evident that a man 
possessing these qualifications automatic 
possesses high standards of ethics. He 
ects his fellow man and recognizes the 
essity of the service rendered by other 
uups. He must understand that he is 
essential part of society ind that society 
egates to him the solution of certain 
plex problems. The solution lies not 
lone m the technologic aspect of the 
pecific held, for society is not interested 
in the means and the method but only in 
the service of the result, and on the impact 
on society as a whole 

Society wants goods which will lighten 
the burdens of living throughout its whole 
complex organization. It demands ever 
increasingly better standards. So that the 
service is of the greatest possible benefit to 
the largest possible fraction, it is essential 
that all phases of impact on the social 
system be understood and be taken into 
the ledger account. It does not want 
benefits to a few at the expense of the 
many True professional status is never 
determined by rate of pay, though society 


i 


| generally compensates it by commensurate 


rew urd 


W. S. Landis, American Cyanamid Co 
before American Chemical Society, Cleve 
land, April 4, 1944 


CHLORINE DIOXIDE GENERATOR 


Because of its instability, chlorine diox 
ide must be generated at its points of use 
The development of a new method which 


| makes this practical is expected to be fol 


lowed by various industrial applications, 
since the oxidizing power of chlorine diox 
ide in terms of “available chlorine” is 24 
times that of chlorine 

hlorine dioxide has already proved to 
hav specific values in improving taste in 
public water supplies, checking blue mold 
m citrus fruits, and reducing spoilage in 
canned foods. On an experimental scale, 
sterilizing the atmosphere with chlorine 


~ 


§ dioxide increases the yield of penicillin. 


In the maturing and bleaching of flour, 
hlorine dioxide has demonstrated it super 
iorty over other chemicals, and it is 
expected to prove useful also for bleaching 
such products as starch, soap, paper and 
textiles 

l generator used in the new process 
consists of two vertical steel towers, 4 in. 
in diameter and 34 ft. high, lined with 
stoneware or glass, and filled almost to 
the top with flaked commercial sodium 


@ chlorite. Chlorine and a large excess of 


air are fed at the bottom of the first tower, 
and the chlorine dioxide formed is carried 
through by the air current into the base 


s of the second tower and passes out the 


top into a mixed gas manifold. 

When the chlorite in the first tower 
is exhausted, the flow is reversed, the 
ust tower being disconnected, recharged, 
and introduced as the second tower, with- 
out interruption to continuous gas genera- 
bon 

Although the possibility of an explosion 














— 


BES ate ig Eee. 


Send us your inquiries — 


—for adsorptive dryers 


—for inert and atmosphere 


Zas generators 


Our ability to furnish equipment to 
supply your needs and meet specifica- 
tions is assured by Kemp’s extensive 
experience, equipment, and unsurpass- 
ed engineering and fabricating per- 


sonnel. 


Unusual and highly efficient methods of 
gas application by us to industrial and 
process heating operations are produc- 


tive of real benefits. 


For technical bulletins, descriptive leaf- 
lets and general information, address 
The C. M. Kemp Mfg. Co., 405 East 
Oliver Street, Baltimore-2, Maryland. 











—————$.s 
KEMP of BALTIMORE 
| mi 
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SUGGESTION FOR- 
CUTTING COSTS ~ 





<= 


ee | 


Look Into Everything ROLLER CONVEYORS 
Can Do... Ask STANDARD CONVEYOR 


‘THE steps you take now — the in- 

vestment in equipment that you 
may make to cut handling costs will 
not only pay dividends immediately 
but can be expected to yield equal or 
even greater returns in postwar days 
to come, when handling and other 
unproductive costs will be under the 
closest scrutiny. 


For example, roller conveyors in- 
stalled now will be useful in many 
ways no matter what you may be 
=ahing or handling when peacetime 
is here. Roller conveyors are unequal- 
led in low first cost, flexibility and 
minimum operating expense. They 
handle a wide range of commodities 
fees, pea units, cartons, cans, 
bottles, barrels, bundles, drums, boxes. 
They are available in light, average, 
or heavy-duty types for either port- 
able or stationary use — in a wide 
variety of sizes, styles and lengths. 
Roller conveyors are built in their 
entirety by Standard, including the 








PORTABLE 
PILERS 


TIERING AND 
LIFTING MACHINES 


174 





vital bearings which are manufactured 
to the highest standards. 

Besides roller, Standard builds belt, 
chain, slat, and push-bar conveyors, 
also spiral chutes, tiering and lifting 
machines, portable pilers, and pneu- 
matic tube systems. 

On any conveyor requirement Stan- 
dard Conveyor ts equipped by experi- 
ence and facilities to recommend and 
furnish the right type of equipment. 


STANDARD CONVEYOR CO. 
General Offices: North St. Paul, Minn. 


Sales and Service in Principal Cities 





PNEUMATIC TUBE 
SYSTEMS 


SPIRAL 
CHUTES 
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is remote because an air pressure operated 
control valve in the chlorine line guaran 
tees proper dilution of the chlorine with 
air, safeguards 
illow harmless discharge of the salts a 


of accident 


are provided which w 


fases m CaM 
Chlorine dioxide distribution lines n 
be aS numerous as necessary Each is 


controlled- through a hand operated val 


1 rotameter, and a valve for admitt 
by-pass air into the line 

The control of the total pressure 
cffected by means of an Arca regulat 


which is actuated by the pressure of 
gases Ihe control of the partial pl 
sures can be maintained by varying eit! 
the input of chlorine or the air flow 

l'o determine the chlorine dioxide « 
tent in the gas mixture, an opaque Hemp 
tube is used for sampling, the gas is 
sorbed in 10! 
titrated with 0.1 


potassium iodide, an 


N or 0.01 N thiosulfat 


Woodward, Mathieson Alkali Works 
\merican Institute of Chemical |] 
(Cleveland, May 16, 1944 
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before 
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SAFETY IN STYRENE 
PRODUCTION 

WueEn war came to the U. S., 
was called upon to design and build f 
mass production plants to produce a mate 
rial which previously had been mad 
comparatively small quantities The w 
time demand for styrene rose to approx 
mately thirty-three times that of any peace 
time need. This demand called for mor 
than just design and construction. It calle 
for men who could take the plant, put it 
into operation and produce the desire 
product. The job of teaching these me 
safe practices, while preventing accident 
turned into a major project 

The styrene plant has the usual safet 
problems that are found in the chemic 
industry, plus a number of those commor 
to the refining of petroleum. Among the 
most common chemicals used are: propane 
ethylene, natural gasoline, muriatic acid 
anhydrous hydrogen chloride, sulphun 
acid, aluminum chloride, caustic sod 
ethyl benzene and styrene. In addition t 
these, there are a number of intermediate 
which include mixtures of the above chem 
icals in varying proportions. Safe handling 
of most of these chemicals is well know 
throughout the chemical and petroleum 
dustry. It was just a question of teaching 
the men who had never worked in cithe 
of these industries how to work safely wit 
these chemicals 

The one material upon which there wa 
little information available, is _ styrene 
Styrene is a colorless liquid with a boiling 
point of 145 deg. C. It has a peculiar gass 
odor which provides ample warning 
toxic concentration. It does not secm 
produce the blood damage so charactenst 
of benzol and other ring compounds whi 
styrene closely resembles in structure. In 
series of several hundred periodic cxam 
nations of workers, no damage was foun 

The principal toxic action of styren 
seems to be that of irritation of the lung 
upon inhalation and of the skin upon co 
tact. Also to be considered is the fact tht 
light narcosis may be produced by inhaling 
small amounts of styrene, as witl othe 
aromatic hydrocarbons. Following e.pos'" 
to high concentrations of styrene, with th 
accompanying respiratory tract irtatio® 


industr 
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re may also be liver and kidney damage 


lhe eye and nose irritation produced by 


tyrene serves as a warning against hazard 
concentrations. At 200 ppm. a dis 
eeable odor i pre nt but eve and nose 
itation hould not be produced It i 
eved that no serio health hazard 
uuld result in the ise of repeated ex 
ies to this concentration 
Che styrene plant at ‘Texas City is 
It that such concentration ire almost 
possible to obtain. The entir plant 1s 
loot with only the losed ontrol 
es mside the area where styrene is 
ent. These control houses are built and 


tilated so that a positive pressure 1s 


ntamed mside them which does not 


vy the entrance of any \ ipors from the 

tside. Thi ume arrangement also pre 

its tox ction from benzol, which i 

| ent m jtianntitie 1 large Or larger 
than styrene 


All of the hemiucal ed have a di 


handle accidents of this kin All areas ar 
r ipped with safety hows eve baths 

| fire blanket 

Safety equipm nt uch g gg 

urators, hard hat rubber gloves an 
ru t t furnished he m 
wi r me NI ha guard ha 
bec place ll machi ind « ip 
ment 

The plant i equipped with a medi 

tment consisting of an up t late di 

px with a registered n é n charge 
1 uned first aid attendants on duty 
t four hours a da ven day 1 weck 
I iid training is given to as many 
px in the plant D ib] Employee 
l mecting ire held once a week \ 
31 letin board to the entrance 
te plant how tl fety record 
we the records of var cpartment 
throughout the plant 

It is hoped that each employ ( vill 
not only work safely for himself, but will 
al ec on the lookout for th safeguarding 
of ryone who works with him Safety 
n tyrene plant, outside of a few extra 
pr tions which must be taken, is m 
lifferent than safety in anv other industri 

HK Eckert, Monsanto Chemical Co 
bet 32nd National Safety Congress 
N 1 Safety Council, Chicago 


ion 


ome in contact with it in even small 
mtities. A number of safet 


installed throughout the plant to 


h Ive 


cevices 


PORCELAIN PIPE AND FITTINGS 


} 
i 


CELAIN used in pipe and valves has 


k wall and is glazed inside and out 


Systems of 2,000 feet or more have 


nstalled with many branches and 
Mf pipe size. It is being used in 
itdoors, and underground 
manufacture of this porcelain may 
lered as similar to the manufacture 
ron. It is run into absorbent 
n a liquid state, and the molds 
a large part of the moisture. It 
rough further careful drying, 
hined, glazed, and fired at high 
ture, after which the final finish i 
1 the metal parts, such as iron 
ind valve operating mechanisms, 
m. Porcelain may be cast into any 
shape or size which it is possibl« 
| and fire with success 


nly metal used is on the outside 


mon th Kin, if 





lwo tleada. 


ARE BETTER THAN ONE 


\ 


Capecially 


WHEN IT COMES 
TO CONTINUOUS 
SUMP SERVICE 


Where extra precautions must 
be taken to insure continuous 
sump pump service, Deming 
Duplex Units offer the prac- 
tical solution. Two identical 
pumps are mounted on a large 
pit cover as illustrated. Access 
to either pump is provided 
through an 11” x 15” manhole 
in the pit cover. 


DEMING DUPLEX VERTICAL SUMP PUMPS 


Operation of these units can be controlled in several ways: 


1. Float stops of both pumps may be arranged to cause each 
pump to drain pit at different levels. One unit stands idle 
excepting when peak load requires both pumps in action. 
2. Float stops of both pumps may be arranged to cause 
simultaneous starting and stopping at same levels. One 
unit is set for automatic action. The other is a reserve 
unit ready for action by manual control. 


3. Most practical method is to arrange both pumps to 
alternate automatically. This is accomplished by an auto- 
matic transfer switch (a combination of float switch 
and alternator.) 


Such *a control alternates the two motors each time the 
sump empties and fills thereby lengthening the life of 
motors and pumps. 


For complete details, specifications, and performance tables 
of Deming Sump Pumps, write for BULLETIN No. 4603. 


_—— me COMPLETE Line —_\ 


























PUMPS AND WATER SYSTEMS 








The Deming Company - Salem, Ohio 





CHEMICAL & METALLURGICAL ENGINEERING ¢ JUNE 1944 « 





«PROTECTION FOR 
PRODUCTION» 


Something new in Dust Control equip- 
ment. A Unit Type. Dust Collector of 
rugged construction for industrial appli- 
cations, based on Pangborn’s 40 years 
experience in solving dust problems 

throughout industry. 


A FEW OF 
THE MANY NEW 
FEATURES 


® Self-contained. 
Occupies 
minimum floor 
space. 


Flexible in 
arrangement 
to permit 
elelolslielilels 

to variety of 
field conditions. 


Easily accessible 
for inspection, 
servicing and 
adjustment. 


Minimum piping 
and installation 
expense. 


Arrangement details, operating data and 
photographs are available in Bulletin No. 910. 
A copy will be sent to you upon 

request—no obligation, of course! OE) < 


WORLO'S LARGEST MANUFACTURER OF DUST COLLECTING AMD BLAST CLEAMING EQUIPMENT 


RANGBORN CORPORATION * HAGERSTOWN, MD. 


and this metal in no way comes in con 
tact with the materials which the porcelais 
handles. Valve stems, valve check ball 
housings, et ire all of por elain, so ther 


is no possibility of chemical or ele 


tic achon, 
| porcecia l | l ul 


eae, bay hick S00 degvr 
ipera CS mg As Ce PTC! 


j 
clain pipe is ma le in sizes up t 
ind with all fittings such as « 

ing] s TOSS rm lu mls ar equip ‘ 
with standard ion {| size flanges 


ircles, so that it is possible to repia 


obs, Illinois Electric Pores 
ymb, Ill before National Ass 
of Corrosion Engineers, Houston 
12. 1944 
POSTWAR ENGINEERING 
EDUCATION 
\rrer the war imdustry expects bett 
1 matter of | 


be mise many in 
ly well acquainted w 
ich these imstitution 
ndustry has got what 
r chgincenng school 
Possibly the engin 
have done more than their 
i" Coop. ition that is so me 
between them and industry The 
made an honest effort to anti ipate 
s needs and have ittempted to 
) far as good engineering ed 
licies and limitations would permit 
There has been considerable talk 
rding the short-comings of engi 
cation; that engineers should 
more about history, English, social s 
ind the like Much of this lack 
to the type of education which our 
people are getting in our public 
If the colleges had better trained 
men and women to work with they 
doubtless turn out a better prod 
could devote their time to bett 
than at present, for they would be | 
of a certain amount of educati 
sponsibility 
The war has upset practicall 
line of activity in this country, in 
education. The demand for engin 
technically trained men has 
beyond belief. From an educatior 
point it may seem that the dem 
the armed forces have brought 
type of inferior education; but 
this present crisis has not merel; 
to accelerate a trend which ha 
developing over a long period of y« 
are advancing technologically at a 
ating rate, but educationally we 
moving in the opposite direction 
words, we have been putting an i 
emphasis on engineering and a decreas 
emphasis on education, and yet we * 


yay & 
In othe 


reasim 
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} in con 
porcelair 
ck ba ls 
so ther 
electr 


ow that in order to fulfill his proper 
stiny the engineer must be an educated 








f Expediency has too often been the con 
g factor in the past just as we find 






























































real the present time im an iggt ivated 
srees A practical engines ring education 
up | been recommen ed with a heavy accent 
one , “practical,” less on “engineering,” and 
quippe education Those w ho udvocate 
wes have in 
) rep Py . stim 
1S mn that type education 
ipe \ ginecning ¢ lucati h should 
itv. 1 thing entirely ditferent 
ial | ly another fault with the educa 
- m, and m thi in be included 
came iduat education leading to a 
igle d gree, 1s that the educators have 
ken a leat from imdustrv’s book Our 
nm st lnction industry has been one 
midlet tf the world and has con 
' h to ou of life and 
,- however, 
Ax for you are 
ith manimate things but with 
in being each one of whom is an 
il with individual characteristics 
, i cactly alike, nor will they 
ts | . x imilarly to similar treatment as 
of | t industrial materials to behave 
fore nforn Furthermore, each one 
Tet in individual and in 
try ' it being nsidered a part 
Tron , m unimportant unit in a group 
in intry parti ilarly, the individual 
ted w 1 domimating factor and it is 
on that we wnize this in our 
it il work 
0! i Industry expects and needs well educated 
rm women We expect the engi 
i hools to choose irefullv the best 
Ke presented to them The 
1c! from our schools should have a 
. hnical education with a 
to rstanding of engincering 
d ring methods, and engineer 
n g ethics The engineers turned out 
k war must be better than the 
4) turned out before the war. and 
d k ach eding vear must show an im 
S t in the quality of vour product 
, } people should know their place 
uM ec of thei prof nm our 
Vhev should be given to 
that their qualifications fit 
) ! the peers of any in the other 
. | that the in meet them at 
it und. Thev should under 
their profession is dedicated 
of mankind and to the 
f man’s lot on earth, they 
mething about man 
ions have shown that engineers 
ve a ter opportunity to become lead 
' xe stry than men with anv other 
) ms pe oF ition This is a great tnbute 
ro neering schools, but it is not 
ry pn hen we consider that we are 
~ pYing technological age. The engineer 
‘ee - tmue to play an increasingly 
W rm irt as the influence of tech 
’ a > . However, the importance 
_ oe eget = ~ oh 
tn othe wie wo ite necessi or the 
ec progress of industry If the | 
reas MMgineer fails in this assignment he may 
reas ind that Hic —s 
10se in other professions who 
we “Bee less qualified, will assume duties right- 





| 










































Machines that Turn Out 






Precision-Made 


Wire Cloth. 


NEWARK 


fe*AccURACY 





I; woven wire is to be used for screening there's every 
reason to insist upon accurately made cloth. If cloth is 
not precise in its mesh or space, of what use is it as screen- 
ing medium? 


NEWARK FOR ACCURACY is not an empty phrase. 
From the machines in our modern factory, comes wire cloth 
that cannot be surpassed for its accuracy in every detail 
—wire gauge, mesh, space, crimping. 


Quality is evident throughout the entire range of NEWARK 
Wire Cloth. 


NEWARK WIRE CLOTH COMPANY 


350 Verona Avenue, Newark 4, N. J. 6-NWC-3 
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PO ali | fully belonging to him, thus belittlhi 
ates— 

s = importance and that of his protessios 
So anything that can be don 

to the aid of paper mills Pee ops. dic ty sathon Pen! 
p 9 to give them a proper understand 

thea place in our social structure 
bencht not only m ! but our | 


THERE may be aid here for you too Rag Washing: Another operation that 


Research of a few years back is taking requires the detergent action of sili- 
mills over the hump in the present cates. Metso takes out more of the A. D. Bailey, Commonwealth Ks 
paper shortage. The paper manufac colors with a minimum effect on | SU, (ison of Mdministratt 
turer turned co soluble silicates to help fibre strength. 

stretch his pulp, to increase his volume, Paper Sizing: “S” Brand Silicate (Ratio PRESSES AND PROCESSES 

to improve his quality. Some paper 1:3.90) by chemical reaction with alum FOR METAL POWDER PRODU 
making processes Sang the efficiency has long served as a fibre extender . .. Powper metallurgy is the art of | 
and economy of the silicates are ce it tucks in the short fibres and also | ing metal powd 5 of mabios 
scribed below. increases retention of papermaking — objects from: meh 

materials such as starch, clay, rosin. metal powder 


sion and our nation 


De-inking: Fundamentally a detergent clusion of non m 

problem, hence our Metso Sodium PQ stands ready to help you solve a pressing or forming the 
Metasilicate (Na.SiO,*5H.O) with its current problem involving a detergent — tancously or subseque 

quick wetting, effective dispersing and of a precipitating acuon Get complete produce 

emulsifying y»wers renders cleaner, PQ Silicate facts “NAME ON REQUEST — ed bn 

whiter pulp Sun waste paper stocks eer me ane ay 
One mill customer,* supplying a large att in, dteindiee ont Gen 
publisher, uses 95% de-inked stock with _ - he methods include the 
only 5% of virgin pulp, producing a PHILADELPHIA QI ARTZ CO. comic pete extagen 
smooth-surface sheet with a high- Dept. A, 119 South Third Street, Phila. 6, Pa. ides. as well as cuttion 
quality feel. Chicago Sales Office: 205 West Wacker Drive cs of metal carbidk 


of mine omponcnt onl 


ted 


Mon 


} 


rbhides and/or onid 
similarity 
ssential fe 
the prod 
consolidat 
rature below 
onstituent 
form I he 
le requires the ippl hon o 
cal pressure and (except with met 
1 low thermoplastic range) heat 
Metal powders of almost ev 
metal are now availabk Nlost 


¥ 
A 


i 


Hl 


oo 


duced by either electrol iton 


! 


gascous reduction of metal onxick 


' 
salts Tungsten metal powd 


4. 


stance, 1s manufactured by the 
of tungsten tnoxide by cither 
hydrogen. tron, nickel and 
powders are usually produced 
duction of their oxides by g 
or carbon monoxide) or bi 
Low melting point metals su 
num, zinc, and lead are freq 
duced in powder form by ator 
the molten metal. ‘There ar 
ods but the above methods pr 
satistactory materials for the fa 


metal powder compacts 

In the preparation of pow 
size, and proportion of sizes a 
portant factors for compoundn 
mixtures with non-metallic com 
wide variety of powders and p 
tures is available. Correct part 
powders, as usually gaged by t! 
screen mesh through which th 
is highly essential to proper 
filling of mold or die and th: 


iN 


j 


\ 


voids in initial compacting. || 





of powder preparation also gove 
partic les are more or less ¢ 
relatively flat. The metal pow 
cessfully handled in much sm 
grain size than synthetic re 
Shape of metal powder part 
mined, for the most part, by 
of preparation \luminum | 


_— Po SILICATES OF SODA | by granulation is quite differen! 
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that made by eclectrolvs 
tf partick t powders 
“l 1 nn 
; the 
No. 53 
150-pound steel valve 
with raised face. Hand 
wheel operated. Extra 
rugged construction. 
| 
S } 
R-S Cast Steel Butterfly Valves are divided into two classes. 
Class A are lightweight, close coupled 15-pound valves with 
« series 15 flanges. For limited pressure drops, ball bearings can 
a be used. Class B are constructed for heavy duty service. The 
face-to-face dimension is greater than that of Class A valves, 
\ permitting the installation of oversized shafts, bearings, stuff- 
ing boxes, etc. for higher working pressures and temperatures. 
In ordering any R-S Butterfly Valve, regardless of type, 
The t class or service for which it is to be 
rer No. 610 net 
; used, it is essential to furnish the fol- 
Heavy-duty air motor lawtae inf “ae 
- operated steel valve owing intormation: 
equipped with hand 
jack, mercury switch, : 
hand wheel declutch- 1. Size of valve and type of flanges. 
ing unitand dual stuff- 2. Nature of gas, liquid or other ma- 
S ing box. terial to be shut-off or controlled. 
» 3. Line pressure and pressure loss in 
"5 valve. 
\ | 5 
' ad 4. Rate of flow and operating tem- 
: A tes perature. 
iD Mon 5S. Method of control (hand lever, 
; . : chain lever, hand wheel, chain 
wheel, extended shaft for inaccessi- 
; ble locations or power operation). 
Dp ; 
on 3 table tem Save this page for reference. 
+} range Write, wire or telephone for fast service. 
px nt VALVE DIVISION 
—— R-S PRODUCTS CORPORATION 
ape 4523 Germantown Avenue -+ Phila. 44, Pa. 
of 
+ I . 
e t. forging 
mpact 
g ‘ ilar 
Onida 


s forms a1 fective na 


ity is desired the particles BUTTERFLY VALVES 
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ULLER POTARY 
COMPiALESSORS 









for ECONOMICAL 
SERVICE 









Fuller Rotary Compressors have fewer moving 
parts . . . rotor—bearings—blades. .. than any 
other machines for similar service. This 
mechanical simplicity, together with correct 
design and precision construction, has con- 
tributed to enviable records of long, contin- 
uous operation, with minimum maintenance 
expense. 









Fuller Rotary Compressors are built in single 
and two stage for capacities to 1800 C.F.M., 
pressures to 125-lb. Vacuum Pump for 

vacuums to 29.90-in. (raferred to 30-in. 
barometer). 

Write for Bulletin C-5. It's yours for the asking. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 421 Chancery Bldg. 
Washington, D.C.: 618 Colorado Bldg. 


i i i ee oy 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 























need only jom at random pomts of 
tact 
particles may be 
subtantially eliminated by plasti 


llowever, voids among the cohe 


reduced by pre SUT 
wor 
dunng or between applications of 

for recrystalliz Ph 

moplastic range begins at initial recr 
lization temperatures and continues t 
melting point As lead 
lize below atmospheric temp 
reported that their powders may he 


sufficient ition 


ind tin recn 


ratures 


sure-welded without added heat at 
sures as low as 500 Ib. per sq.m. ‘Tun 
is an outstanding commercial examp 
converting metal powder into pract 
flawless. ductile wire without ever att 
ing the melting point though temp 


tures are necessarily high during proce 


Where continuous porosity is 1 


for lubrication or for filtering. the 
between party les must be k pt com 
or op ned up lo do thy hy pie ] px 
of zinc stearate or other finely pow 
metalli soap mixed thronughont 
metal powder before bnanetting ind r 
boiled out in a low tempcrature | 


} 


oven whore sintcrme 


Porous and oil ImMpre enated bushi 


self lubrication, made bi powder 
lurgy, ar ommonly mass produ 
competition with solid bushings \f 
iron powder bushings use a small p 


ge of copper as a binder and are 
in a hvdrogen it mosphere well up 


recrystallization range of copper At 
temperatures, a copper-iron soluti 
form it the contact ports betwee 
ticles to join the iron parti les te 

IS In Copper brazing. In the bronze 
ings, the tin tivated to form a copr 
tin bonding alloy between the pr 


grains 
Metal powder products which are dens 
as oppose 1 to the porous types may 
divided those p 
} 


which probably could not be mack 


into two classes 


wise as satisfactorily, such as ref 
metal wire and sheet, cemented 
tools, electrical contact material 


and those parts which can also | 

by such methods as die-casting, or by 
cise machining of wrought or cast met 
such as gears and other complex shar 
It is often possible in powder metallurgy! 
briquette and sinter a piece to the finishe 
size to tolerances of +0.001 in. so 


oh 


expensive machining and scrap are enti 
eliminated 

Density, especially in the case 
powder products, is decidedly in 


Upon it depends tensile strength 


strength, hardness, and ductility, al 
which increase with increasing 


A charge of exactly the right an 
powder is especially important in the f 
duction of dense compacts to pt 
dimension 

Press construction for powder 
ing requires all the precision and rugt 
ness of the best metal working pres 
Die clearances are even closer than int 
metal working so that precisior 


and carefully keved frames with P 
stressed tie rods are of particular ¥ 
on both hydraulic and mechanical tPF 
Fast crank actions contribute to 1 yr 
E. V. Crane and A. G. Bureau he EB} 
Bliss Co.. before The Electrochemical 


clety, Milwaukee, April 13-15, 1944 
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FILMS OF SYNTHETIC MATERIALS 

TRANSPARENT Oiled silk has attained 
great popularity for making light raincoats, 
capes and umbrellas. During the last three 
years the use of unsupported synthetic 
films has become firmly established and 
Barticles made from them have shown great 
Bserviceability. Preparation of these syn 


thetic films involves a pro essentially 








different from that used for oiled silk. In 
the latter method, Japanese 


nated with blown linseed oil which is ox 


ilk is impreg 


ized and polymerized at a temperature of 
. deg. C 

Development of synthetics has produced 
inv materials suitable for preparation of 


ranproof clothing and other commodities 


TI materials are of great unportance 
; they make if possible to produce 
Bfilms which can be readily fabricated and 
; need no woven fabric to give them 


essary tensile strength Polyvinyl 
most important of these 


iF the free state this wa olor} ss tasteless 


le is the 


lorless powder, characteried by a high 


e to aging and to chemicals. Since 
polyvinyl chlonde is thermoplastic there is 
per temperature limit to the condi 


ler which it may be used This 


mT ‘'T } 1) 1 deo 
emp iture 1s about S/ eg ( 


Introduction of plasticizers gives prod 
ts resembling rubber or leather. Soft 
flexi! ind elastic films may be made 
from a mixture of 60-65 parts of polyvinyl 
loride and 40-35 parts of plasticizer, to 


R-C” Positive Displacement Blow- 

ers have found wide application for 
aeration, agitation, or mixing of 
liquids in the chemical industry. 
The Roots-Connersville Dual Im- 
peller unit, driven by a constant 
speed motor, offers you the capac- 
ity advantages of THREE separate 
and different size blowers. It is thus 
possible to control the air supply 
to meet widely varying demands. 
In addition, you profit from the 
compactness and economy of a 
SINGLE-UNIT installation. Write 
tor Bulletin. 


ROOTS-CONNERSVILLE 
BLOWER CORP. 


406 illinois Ave., Connersville, ind. 


BONDS BOUGHT TODAY 


Help Win Beachheads Tomorrow 





FOREIGN LITERATURE ABSTRACTS 


which coloring material and fillers may be 


ol 
ded. The mixture is allowed to stand 
fifteen hours at a tem perature 
of 80 deg. C. During this preliminary 
treatment the polyviny! chloride absorbs 
plasticizers. ‘The period of subsequent 
treatment at a higher temperature is thus 
educed. Final gelatinizing is carried out 
on pairs of rollers heated to about 150 
leg. C., the relative speeds of rotation of 
the rollers being 4:5. Under these con 
litions the mixture forms a homogenous 
plastic mass which is rubbery at normal 
is transferred 


of which 


ror som 


temperatures. The hot mix 
to a calendering machine the rolls 
ire heated to about 150 deg. C 

Quality of the finished article depends 
incorporation and 


additions, particularly 


upon the method of 


upon the various 


plasticizers The following have been 
found to be compatible: tricresyl phos 
phate, dilauryl phosphate, various dialkyl 
ind glycol phthalates, and toluene sul 
phonic esters or sulphonamide derivatives 
These are all liquids which have practi 
illy no vapor pre at normal tempera 
tures. Plasticizers vary in their softening 


lity and in their effect upon the fluidity 
the polyvinyl chloride on the heated 
mixing and calendering rolls. The tensile 
strength and resistance to cold of films are 
ilso influenced by the plasticizer. The 
best compromise between high tensile 
rength, resistance to cold and to chemi 


of mixed plasti 


} 



























Three motor driven “R-C” Dual Im- 
peller Blowers used for aerating sludge. 
Adjustable capacity gives unusual flexi- 
bility in air supply with minimum 
power consumption. Each unit has a 
capacity of 650/1100/1750 c.f.m.; pres- 


sure 7 Ibs* 
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YOUR 
SPRAY 
PROBLEM 





























Are all of your processes 
using Spray Nozzles as effi- 
cient as you think they could 
be? Do the Sprays distribute 
the liquid evenly? Break it 
up into as fine particles as 
Resist the 
corrosion or wear conditions 


you would like? 


satisfactorily? 


Send Monarch an outline of 
any spray problem—lIf your 
liquid can be sprayed with 
direct pressure — Monarch 
can furnish the nozzles. 


NOZZLES FOR: 


e ACID CHAMBERS 

e AIR WASHING 

e CHEMICAL PROCESS- 
ING 

COOLING PONDS 

DESUPERHEATING 

GAS SCRUBBING 

HUMIDIFYING 

OIL BURNERS 

SPRAY DRYING 


Do you have our Catalogs 
6A and 6C? 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA 34, PA. 






























Next to Split-Duct Manifolds... 
INNER WELDS GROUND SMOOTH 































































































No. 6 Reason for 














1) ROUGH WELD 

































































PARTIALLY GROUND 
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3) FINISHED JOB 


Buell’s High Efficiency, Low Maintenance, Long Life 


e THE PROPER FINISHING of the inner 
surtace of all welds in Buell (van Ton 
gere Cyclones has a direct bearing 
upon first their operating emciency, Sec- 
ond, their length of lite 

Any projection in a gas stream will 
affect the efhciency of a dust collector 


Surface irregularities create undue turbu 


lence al ! Ca 


ise the reentrainmer 


it in the 


gas stream of previously separated dust 
particles. Moreover, if the weld-bead ts 
not ground smooth, rapid erosion of the 
surface beyond the bead will take place, 


lue to the formation of a local eddy cur 


a 





rent at (nis point 





DUST RECOVERY 
SYSTEMS 


DESIGNED 


182 


TO 


And continued erosion 


SHAVE- OFF 


LARGE DIAMETERS 
EXTRA.THICK METAL 


LARGE OUTLETS 
INNER WELDS 


GROUND SMOOTH 
CORRECTLY DESIGNED 


HOPPERS 
SPLIT. DUCT 
MANIFOLDS 


DO 


A JOB, NOT 


will shorten the lite of the stoutest dus 


COMCCTOI 


Smoothly ground inner welds are one 


more reason for Buell’s high efhciency, 


long life, trouble-free operation, and low 
maintenance cost. Reasons supported by 
the wide use of Buell Dust Recovery 


Systems throughout industry. 


Write for a copy of the illustrated book—"The 
van Tongeren System of Industrial Dust Recov- 
ery,” containing facts about this patented system, 


interesting alike to engineer and executive, 


BUELL ENGINEERING COMPANY, INC. 
18 Cedar Street. New York-5, N. Y 


Sale Repre entatives in Principal Cire 


HIGH COLLECTION 
EFFICIENCY 

LESS FAN BLADE WEAR 

LOW DRAFT LOSS 


GREATER RECOVERY 
LOW MAINTENANCE 
LOW OPERATING 


LOW POWER cost 
CONSUMPTION . 

HIGH TEMPERATURE LOeS. Le 
RESISTANCE WO CLOGGING 


UNLIMITED CAPACITY 
WO MOVING PARTS 
FREE DUST FLOW 
i 
JUST TO MEET A “SPEC” 


| 








cizers. It has been shown that a consider 
able improvement in the resistance to col 
may be brought about by the incorpcratio 
of other plastic materials which, althoug 
not compatible with polyvinyl chilorid 
ilone, form homogencous mixtures in th 


nre 


of suitable liquid plasticizers 


1940 by Reichstelle fiir 
that of th 
clothing must have 

kg 
must be abl 


percent, 
to 


esence 
\n 

Chem 

to 


tensile 


wader m the 


stipulates materials 
he tor 


treneth of 1.5 


type used 


pel cm. al 
ind 
ot 200 
Satistactory resistance 


15 leg. C 


pe I sy Th 


wustam an extension 


well as show 


impact test at 


Unsupported Films of 8S) 
by ‘I frimborn 
March 1942 


Digest from 
thetic Mater 
Teartilhberichte 
in tsermany.) 


(Publish 


COPPER SULPHATE 
FOR WATER PURIFICATION 

Tur use of copper sulphate for cleam 
filters was so successful in removing clot 
of mud in gravel beds that it was decid 
to this same 
waters of the Water Supply and Sewage 
Department of S. Salvador, Baia 

The dificult to 
it contains large quantities of ion salt 
ind muds whi h forn 


compound for treating 


tis 


water 15s treat beca 


material 
The resulting suspension 
material te 


organ 


omple x floc 


hydroxide and organi 


ron 

to ferment and decay Such water 
treated with copyer sulphate on a labora 
tory scale with satisfactory results. It 
then applied on an industrial scale, using 
half a gram per cubic meter in a mixt 
with aluminum sulphate. The hydrox 


was precipitated so as to remain on 
surface of the water. The organic materia 
was destroyed by carbonization. The fina 
pH of the treated water should be 6.2.63 


during treatment. By varying the copper 


sulphat doses from 0.5 to ipproximat 
0.8 g.. the water distributed to the Pp 
contained 1.32-2.46 g. of iron salts pet 
cu. m 

Digest from Interesting Aspects of 


Armando Navarr 


rreatment of Water 
\VI 


by 


Ramos, Revista Brasileira de Quimica, 
No. 95, 416-420, 1943 (Published 
Brazil.) 


OXIDATION OF FUELS 


Recent tests have shown that when th 
intake temperature is raised from 65 to 15 
deg. C., at 1,200 r.p.m., the octane nu 
of cracked gasoline drops from 
With straight-run gasoline the drop wa 
only from 69 to 68. When the motor 
method of testing used, the octane 
number of the cracked gasoline droppe 
from 77 to 69, while for straight-run gas 
line it remained at 69 

At elevated temperatures of preh f 
in the intake system, cracked gasol ft 


’ f 


was 


74 octane number is not as stable agains 
knocking as straight-run gasoline of © 
octane number. A rise in cylinder ter 
perature results in a sharp drop in the 
octane number of olefins. An increase from 
100 to 190 deg. reduces the octane n nbe 
from 87 to 66, while for a gasoline con 
sisting of naphthenes and paraffins, the 


drop under the same conditions was from 
84 to 78 octane. 

In order to determine the cause of th 
specific temperature sensitivity of let 
fuels, experiments with a model eng:ne @ 
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take system were conducted. Changes in 
the fuel occurring in the suction stroke 
which could affect the stability to knocking 
vere determined by analyzing the con 
lensate for peroxides 

Oxidation in the intake system occurs 
nly in the liquid film on the wall of th 
tube with incomplete vaporization of the 

und when the latter contains unsatu 

ted hydrocarbons. Preheating the tubc 
i iir to 170 deg. completely prevents 
formation of peroxides 

Amount of peroxide formed in the liquid 
film is sufficient for substantial lowering of 

mtiknock properties of the fuel. A 

modification of the preheating system to 
permit rapid and complete evaporation of 
the fuel would be useful. Properties of the 
surface of the intake tube should be studied 
to improve vaporization of the film 


Digest from “Oxidation of Fuels in the 


' Intake Syaetem of Engines by B \ 


Kravets and A. 8. Sokolik. Jzveatiya Aka 
leomii Nauk, Otdelenie Tekhnicheakikh Nauk, 


B No. 3-4, 27-32, 1942. (Published in Russia.) 


ANDA-ASSU DRYING OIL 


Propuction of drying oils has become | 
' 


m important industry in Brazil in recent 
years. Approximately 4,000 tons of linseed 
il was produced in 1935, for ex mpl and 
7) ans 


) tons in 1939 
A very promising oil which is littk 


}known to the paint and varnish industry 


= is anda.assu oil obtained from the seeds of | 
Joannesia princeps, a plant which flourishes 
| in Brazil, especially in the state of Espirito 


Santo 

The oil is extracted in the Id. A pres 
sure of 300 ke per sq.cm. applied for 30 
min. gives a yield of 22 percent oil of a 
lear llow color. It has an iodine index 
f 142 by Wus method ind an acid 
ndex of 0.30. When spread on glass plate 
nd rdinarv laborator mchiti 1 dr 
film forms after 60 hr. When the oil is 
treated for 5 hr. at 180 deg. in th pres 


ence of CO, with 0.15 percent lead and 


ent manganese, in the form of 


precipitated resinates, a dry film forms after 
24 hr. at 20 deg. C nd 65 percent humid 
ity 
lwo paints were prepared, one with the 
Tud il and the other with boiled oil, 
having the following composition 
Oil 53 percent 
/ oxide 52 percent 
rpentine > percent 
Drying agent was added to th paint 
made with crude oil. Two coats of each 
paint re applied to iron plates and the 
plat t out in the open at an angle of 
45 nd facing north. After 12 months 
t ¢ ie the paint made with boiled 
i was practically unchanged whereas the 
other had fine cracks. The painted sur 


aCeS re also exposed to artificial condi 


tion hich consisted of the following 
cycle 7 consecutive hours of carbon ar 
ight | a half minute humidification 
‘very nalf hour; 3 consecutive hours of 
energetic washing followed by one hour of 
img. [he surface of the paint made with 
—_ lisintegrated after 11 such cvcles 
where the paint with boiled oil lasted 
throu; 6 such cycles 

one from “Application of Anda-Assu 


Q Antonio Sacco Neto Revista de 
igaa Industrial, XI, No. 139, 18-19 
“se. (Published in Brazil.) 
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L IN STOCK 






Principal Products 


include: 


Call Ryerson for any kind, shape Bors + Shapes + Structurals 









or size of steel you need. Steel for man- Plots * Sheets * Floor Plates 


; . Moy Steels + Tool Steel 
ufacturing, maintenance or construction Alley Sheets ool Steels 
: , . Stainless Steel + Screw Stock 
...all products are available for immediate 

Wire * Mechanical Tubing 
shipment from any one of the ten con- Relafecding Sects © Shafting 


venient Ryerson Steel-Service Plants. Ask goabbitt + Nuts + Bolts 


for a stock list... your guide to steel. Rivets * Welding Rod » Ete. 







JOSEPH T. RYERSON & SON, INC. 


STEEL-SERVICE PLANTS AT: CHICAGO, MILWAUKEE, ST. LOUIS, DETROIT, 
CLEVELAND, CINCINNATI, BUFFALO, BOSTON, PHILADELPHIA, JERSEY CITY 







Design and estimating by competent engineers 
who recommend the materials best suited to the type of service 
for which the work is intended .. . 
Sensible methods of manufacture in 
completely equipped shops. . . Prices in 
——— built-in panes a ag nm NCTOWN IR Q 
nsultation of a nationally famous Aine ON WORKS 
metallurgical authority available on ev- DOWNINGIOM N WORKS 
ery job .. . DOWNINGTOWN, PA 
Over 30 consecutive years’ experience 
in metal fabrication .. . HEAT §& HANGERS 
It is not unusual that r t orders 
were over 70% of our 1942-43 business. 
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J-M INSULATIONS COVER THE 
ENTIRE RANGE OF 
INDUSTRIAL TEMPERATURES 


. 
Fan @er nest 


HAT S NOT FLAME you see coming 


from the electric induction furnace 
in the picture above. It’s heat. White 
heat, at 3200° F. 
score of tests performed in the Johns- 
Manville Research Laboratory —a 
part of J-M’s continuing effort to 


This is one of a 


job ; . . from minus 400° to 2600° F. 

This unequaled assortment of in- 
control more completely the flow of | sulating materials is available to you. 
heat. And trained Johns-Manville Insula- 
tion specialists, plus the facilities 


During the past 2 27 years, history- 
of the J-M Research Laboratory, 


making progress in deve ‘loping more 


efficient insulation has been made in 
this laboratory—the largest of its 
kind in the world. Here, some of the 
most baffling problems in heat-flow 
and its measurement have been 
solved. Here, too, J-M Scientists 
have devised a number of insula- 
tions, each designed to do a certain 





FOR EVERY 


are available to help you with your 
particular heat or cold insulation 
problems. 


For the full story on J-M Insula- 
tions, Insulating Refractories and 
Refractory Products, write Johns- 
Manville, 22 East 40th Street, New 
York 16, New York. 


Johns-Manville 


INDUSTRIAL INSULATIONS 


TEMPER. 
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RECOMMENDED AS ESSENTIAL 

Cuemican Fo  WERMODYNAM 
Cs By Barnett IF. Dodge Published 
by McGraw-Hill Book Co., New York, 
N. Y. 663 pages. Price $6 


ree Granger Brown 


NEERING 


Ilber i thorough scentific treatment 
lidin mplete explanation in Eng 
,as W ! the language of mathe 
sat In reading this volume one feel 
that Prot Dodge has so put himself 
nto this ve ne that when you open the 
pages he speaks rectly to vo is though 
he were tting across the tabk He begm 
perly with the fundamental con epts 
which are clearly set forth in the excellent 
sion of the first two hapter setting 

forth the definitions and con epts of the 
two fundamental hypotheses, or “‘laws,’ 
1 reviewing ume mathematical rela 


tion hips to be used in the following 
inter 
1 he third } rourth hapter 
mathematical devel ypment of the firsi 
‘ na aw 1 } tho mM Danie 
t ‘ prop relegated to 
than gie page ( hapter + 
kk the ft itment of olution ind 
, 1Sé f juilibrium, with a few 
nera 1 force 1 which the 
f tion F is redefined in a different way 
t used elsewhere throughout the text 
| tunatel thi louble meaning is used 
n p. 151] At no other place is any 
npt made to cover irface, clectrical 
ffects other than heat compression and 
] 


nical 
The pressure volume-temperature rela 
hips and equations of state are pre 
ind used in chap. 6 
properties 


ted in chap. 5 
levelop the thermodynami 
fluids 
The last seven chapters bear titles that 
mical engineer would expect to find 
text on unit operations or principles 
emical engineering. Thus for the first 
we have a clear demonstration of 
tal dependence of modern chemical 
cering on thermodynamics 
ipter 7, “Compression and Expansion 
Fluids,”” covers the application of ther 
iynamics to piston compressors, jets, 
Most of the treatment 
sed on the ideal gas relationship rather 
t the use of specific properties of 
various materials. Chapter 8 on fluid flow 
s the flow equation and its application 


; 


free ¢€ xpansion 


to flow meters, nozzles, pipes, etc In 
cl 9, “Heat Transfer,” we find also the 
pr rties of materials and solutions and 


ipplic ition to heat transfer problems 

ter 10, “Refrigeration,” also covers 

liquid air and air se paration, solid CO,, as 

well as the compression and absorption 
processes of refrigeration. 

Chapter 11, “Chemical Equilibrium,” 


ludes the application of the “third law 
Chapter 12 Vaporization and Conden 
ition includes the pha rule, vapor 
pressure md vapor liquid « hibna. Chap 
ter 13, “Distilletion Process overs dil 
ferential vaporization multicomponents, 
steam distillation, equilibrium plates and 
plate efhiciency, the various methods for 
computing eq Hhibrium plate heat loss 

from column, and vapor recompression 
In treating th various operations the 





RECENT BOOKS RECEIVED 


The Analytical Chemistry of 


Industrial 
Poisons, Hazards and Solvents. 1 Bs 


M. B. Ja { 

Basic Mathematics for Engineers. By PG 
\ l s, H. J. Miser & H. Reing l W 
$4 

Colorimetric Determination of Traces of 
Metals. FE. B. Sande Interscience 7 

Hackh's Chemical Dictionary. %rd ed. Ed 1 
t J. Grat Biakist 12 


Modern Wood Adhesives. By T. D. Perry 
Pitmar t 


Plastic Horizons. By B. H. W & V. J. At 


rn Cattell 


Quantitative Chemical Methods for Engineer- 
ing Students. By ©. M. Smith & L. F 
Sheerar McGraw-Hill. $2.50 

Systematic Inorganic Chemistry. By D. M 
Yost & H. Russell, Jr Prentice-Hall $ 


Tool Steels. By J. P. Gill and others. Amer 
an Society for Metals. $6 





author has shown the thermodynamic 
phases without attempting a thorough 
treatment from all standpoints as in the 
specialized texts and handbooks dealing 
with such operations. But the treatment 
and information presented are invaluable 
to anyone dealing with these operations 
hemical engineering. 

Ihe book appears to have been written 
the standpoint of a refer 
ence or text for graduate or ad 
vanced students. With skillful handling 
ind the addition of problems it might 
prove satisfactory for undergraduate work, 
but it appears poorl 
dened with many special 
application for that purpose. The com 
plete explanations and large number of 
examples demonstrating the application of 
the principles and the derived equations 
make the volume ideal for self-study. 

There are surprisingly few places where 
the reviewer might like to ask Professor 
Dodge for further explanation. The stable 
and neutral equilibria of Gibbs appear to 
have been merged into a single concept 
which may have lead the author to state 
that dF 0 is a criterion for equilibrium 
but AF = 0 is not. 

“Chemical Engineering Thermodynam 
ics” is recommended as essential to all 
practicing chemical engineers, teachers, and 
advanced students. 


or teaching 


primarily from 
volume 


arranged and bur 
equations of 
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TARDY TRANSLATION 


SYNTHETIC Sup 
Published 


lus CHEMISTRY OF 
stances. By Emil Dreher 


by The Philosophical Library, New 
York, N. Y. 103 pages. Price $3. 
Reviewed by C. L. Mantell 


A.LTHouGH not obvious, this volume is a 
translation from the German. It attempts 
to give an introduction to the chemistry 
of organic high polymers, discussing th« 
high molecular organic compounds with a 
survey of relations of synthetic high mole 
cular compounds to drying oils, the prin 
ciples of polymerization, the development 
of the chemistry of high molecular organi 
compounds, the various types of polymer 
ization products, the influence of the con 
stitution on the capacity for polymeriza 
tion of low molecular. compounds, the 
effect of substitutes, the processes of poly 
condensation, and the recognition of 
solubility of high molecular film-forming 
substances. 

The book is written distinctly from the 
German viewpoint, with practically no 
references to the important American 
literature. The terminology is German 
ind the translation leaves something to be 
desired, as does the printing and book 
binding job inasmuch as there are numer 
ous misspellings and examples poor 
typography 

The presentation suffers from lack of 
good organization and falls far short of 
ichieving its purpose. References after 
1938 are conspicuous by their absence. 


ANOTHER DICTIONARY 
InnustRATED Tecunicat Dictionary. 
By Maxim Newmark. Published by The 
Philosophical Library, New York, N. Y. 
352 pages. Price $5. 
Reviewed by M. G. Callaham 


Purpose of the dictionary, according to 
the author’s preface, is to supply a wide 
and representative selection of officially 
approved and modern terms and to “con 
tribute to the progress of standardization 
in the field of technical definitions.” <A 
very long list of subjects is covered and 
the idea is unquestionably good. Tech 
nical terminology is developing so rapidly 
that it is difficult to keep up with it with 
out the aid of new dictionaries. More- 
over, there is room for a dictionary of less 
scholarly nature than Chambers’ excellent 
volume. But even a dictionary for the 
operator and more practical engineer may 
be expected to be reasonably accurate. The 
symbol for aluminum is still Al and not 
“A” according to the latest reports. The 
use of aluminum in the airplane industry 
is carefully omitted, although that is not a 
military secret. The author also over- 
looks the use of magnesium in alloys as a 
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Settings. 


Selected by The Hudson Engineering 
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Service. 
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structural material And since war tech 
nology is one of the fields, the author might 
have mentioned the use of magnesium in 
incendiary bombs Lime, by the way 
is not the “common name for limestone 
he material was collected from various 
organizations in order to get really modern 
definitions, and that was a good idea too 
Unfortunately, however, many of the deh 
nitions sound like unedited notes. Under 
“Butadiene,” the author savs “It is. the 
raw material from which the Buna rubb 
ire pre pared These rubbers are obtained 
by the polymerization of butachen 
Nippers the author scriously advises, exert 
more force than pliers mad should never 
be used as holding tool \ step down 


transformer is “a transformer in which the 





energy transfer is from a high-voltage wind 
ing to a low voltage winding or windings 
Chambers, the scholar, is more direct " 
transformer for changing a_ high-voltage 


suppl into a low-voltage supph 


In modern terminology, this dictionarn 
has every appearance of having been 
batted out,” which is pit As om 
reviewer has already pointed out, there 


IS a paper shortage 


'] 


CHEMISTRY OF CELLULOSE 
Ceiiurose ann Criiurtose Derivatives 
Edited by Emil Ott. Published by In 
terscience Publishers, Inc.. New York, 
N. Y. 1,176 pages. Price $15 
Votume V of Interscience’s High Pol 
mers series is an ambitious cooperative 
effort to which 36 authorities have contrib 
uted. Their various chapters and chapter 
sections follow cellulose from sources te 
uses. Among major divisions of the text 





are sections on occurrence, chemical nature 


of cellulose and derivatives, structure and 
properties, preparation from natural 
sources, bleaching and purification, deriva 
tives, physical properties, and technical 


ypplications 

As 1s usual tor 1 S\ mposium ft pe of 
book, many specialist authors make for 
authoritativeness while complicating the 
work of the editor whose job it is to elim 
inate duplication and at the same time pre 
serve a logical sequence of presentation 
Dr. Ott, Director of Research for Hercules 
Powder Co., has succeeded very well in 
his position in the driver's seat. His author: 
have all pulled together to bring forth a 
volume which will serve as a specialized 
reference for many vears to com« 


RECENT BOOKS 
& 
PAMPHLETS 


The Outlook for Synthetic Rubber By M 
Planning Pamphlet 


4. Brenner hlet N pu 
hed by National Planning Ass tion, & 
ist St.. N. W W ashingtor  ¢ 

pages. Price 25 cents Synthet sali ~ 

tore and after Pearl Harbor postw t 

ply, demand ind competit " 

rubber 
A.S.T.M. Standards on Rubber Products 

Published by American Society § f estit 

Materials, 260 So. Broad St.. Philadelphia 

Pa. 413 pages Price $2 Enlarge - s 

tion, giving in latest form specifications 

test methods covering rubber onal 


rubber products 


Surplus War Property Administration Reg 
lation No. 1. Issued by SWPA, Washingt 
dD C Mineographed release listing dispos 
agencies, locations of their regional offices, t 
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WET SEPARATOR 
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The improved Dings De-Ironer for removing mag- 
netic particles from liquids has been perfected 
to a degree where it provides separating ability 

and operating advantages not previously avail- 
able. Built in both open and fully enclosed 
models with bronze bowl, corrosion-proof 
grids, powerful coil, hundreds of lineal feet of 
iron-catching edges, the De-Ironer is the 
answer to purifying ceramic slips and 
glazes, oils, inks and hundreds of other 
liquids. If you want iron-free liquids it 
will pay you to investigate this equip- 
ment. For more complete informa- 


tion, write and ask for literature. 





DINGS MAGNETIC SEPARATOR CO., 505 £. Smith St.. Milwauke: 


World's Largest Exclusive Builder of Magnetic Equipment. Est. 1899 
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WHEATLEY’S 
"Syn-Rub-Seal” 





oom SCs SOKTEATO PERCU 
Pat. Applied For 


SYNTHETIC RUBBER SEAL 
FULL OPENING, SWING CHECK 


ALVE 


Equipped with Wheatley Synthetic Seal 
—a synthetic rubber ring dovetailed 
and fitted into a removal bronze seat 
also dovetailed to accept this rubber 
ring. When the bronze clapper falls 
against this rubber a perfect seal is 
formed regardless of what irregularities 
have deposited on the seat or in the 
fluid, such as sand, scale and cuttings 
which under pressure ordinarily would 
completely cut out a hard-surfaced 
seat. 


Preferred by the United States Engi- 
neers on projects handling high octane 
gasoline 





Sizes 2" to 24" 
Pressures 
125 Ibs. to 2000 Ibs. 
Series 15-30-40-60 
and Ludlow 
FBE - SBE - SOE & FOE 
Steel-lron-Bronze 











@ The rubber ring conforms to all de- 
posits and obstacles and makes it 
possible for this valve to seal under 
the worst conditions. 

@ Seals regardless of viscosity. 

@ Operates equally well on kerosene 
or crude. 

@ Absolutely silent in operation. Ideal 
for refineries and pumping stations 
where the slapping of metal check 
valve clappers is annoying. 

@ No lapping or grinding of seats 
necessary. 

@ Renewable bronze seat ring, into 

which the rubber ring is inserted, 

can be replaced by the standard 
metal to metal seat, if desired. 


Write for Bulletin No. CM-1 


WHEATLEY 
PUMP and VALVE MER. 


Hale Station, Sand Springs Road 
TULSA, OKLAHOMA 














personnel in charge, and the classification of pages. Text book for safety courses Basic 


property, roken down in detail to show the information on industrial accident prevention 
pes to be dist a of by each igency 
Mellon Institute in the Second Year of War 
Safety Subjects Bulletin N ( of the Published by Mellon Institute of Indust: 
t Stat Ly t nt of Labor, Division Research, Pittsburgh 13, P ges. Grat 
St \ ngt 1). ¢ 15 Reprint descr na the I tute s vitve 


GOVERNMENT PUBLICATIONS 



















Ihe f wing recentis sued documents are wauabdie at ices indicated 
from Superimn ent of D ments, Government Printing Oth Washington 
ID. ¢ In CTIA Tih pub cation noted » th t s give tlhe 
et n thie ume fhice Remittance s/ Cc ma i f 
1 der, coupons, or check. Do not send post tamps. All pul ition 
crs un therwise specified. When rice niicated, th 
pnplilet free and should be ordered from the Bur sible 
Statistics of Income f 1940, Part 2 u Fundamentals of Coal Sampling Ky Bert 
R P ‘ ts K ‘ rt , 
‘ Pr 
Directory of Important Lab« Market Areas 
revised February 1944 \ Many Lang beinite B | t 
{ : i : Bureau of M ( 
Mimeog 
Report of the Federal Trade Commission on 
Distribution Methods and Costs—Part I I Standardized Construction of Mine Ventilat 
I I ucts Federal Tr ( ing Doors By J ‘ Hart A { 
Price ent Moschett Bu 1 of M t ( 
ular I, ¢ s Mir r 
Annual Report for the Period March il, 
1942 to June 30, 1943 Office of A Prog War Manpower Commission Handbook on 
erty Cust Appeals. War Manpower ¢ M inne 
graphed 
The Metallography of Meteoric Iron By 
t H P y { S. National Museum Electric Power Requirements of Industrial 
Bullet 184 Ps ent Establishments; 1939-1942 (Actual); 1943 and 
1944 (Estimated) Federal Power Commissiot 
Manganese Deposits of the Sweet Springs Price 50 cents 
District, West Virginia and Virginia By 
Hi Ss. I j ( gical Survey Bulletin Paints, Varnishes, and Related Products 
" Price nts (Colors and Containers) tional Bureau of 
Standards Simplified Practice Recommer 
Relations of Structure to Mineral Deposition tion R144-43 Price 5 
at the Independence Mine, Alaska By Walter 
Clericus St Geological Survey Bulletin Effect of Humidity on Physical Properties of 
} ( Price ent Paper By |} rick T. ¢ Bureau = 
Standards ( ilar N (44 Price ce 
List of Commercial Standards National 5 
Bureau of Sta rds Letter Circular LC74 Air Compressors for Automotive Service 
M imeographed Stations and Garages ( Motor-driven > to 10 $i 








































Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


115 CENTRAL STREET + SOMERVILLE 45, MASS. 










vice 





LING 








yse of the superior 





under hig 
against > 
deliverin 






that is 7° 
or 


spee 
Sizes for 





51OW 
SPEEDS 







to maintal 







NO 
C(HURMING 
ACTION 





Beca Bump 
features nasized 
Pes’. 7 chemical SELF 
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ho wer). National Bureau of Standards 
Simplified Practice Recommendation R202-43. 
| Price 5 cents 
| 


Bituminized-Fibre Drain and Sewer Pipe. 


National Bureau of Standards Commercial 
Standard CS116-44 Price 5 cents 
Painting Steel Potable Water Tanks. Na 
na Bureat Stand ! Letter Circular 


744 M mecogt iphed 
Treat Seed Grain. By A. G. Iohnson. R. W 

Laukel, and R. J. Haskell | S De 

; of Agriculture Miscellaneous 

¥ 


Sewage and Garbage Disposal on the Farm 
By | W Rockey and ] W Simons I Ss 
| Vepartment Agriculture Farmers B et 


1950 Price 10 cents 


Dispenser for Aerosols and Highly Volatile 
Fumigants By lovd |} Sout D 
Goodh uc and W R. Ballinges \y tur 
Research Administratior T-21 Mit 
graphed 

A Sound Plan for Post-War Roads and 
Jobs. Special Senate Committee on Post-War 
k not Policy ind) =Planning 78th ¢ 
gress 1 Sessior Price 1 s 

Synthetic Liquid Fuels He x S 4 
7#th Congress, Ist Session Senate Committes 
m Publi Lands nd Survey P 7 
cents 

Safety Subjects. U. S. Departm f Labor 
Bulletin No. 67 Price ) cent 

Wartime Prices Part 1—August 1939 to 
Pearl Harbor By John M. Blair and Mel 
ville Ulmer Bureau f Labor Statistics 
Bulletin No. 749 Price cents 


Industrial Injuries in the United States Dur- 
ing 1942 Bureau of Labor Statistics Bulle 
tin 758 Price 10 cents 

Sugar, Molasses, and 


Confectionery Ar 
industry J 


report prepared by iffs Unit 
reign nd Domestic Commerce, 
statistical resume ! 

lata Mimeograp! 


1} 


"oodst 


# supply and 


Pulp and Paper. An industry report pre 
mared by ‘ulp and Paper Unit, Bureau i 
a and f mestic Commerce, May 1944 
A statistical resume of supply and ump 


tion d Mimeographed 

Facts for Industry. This designation is used 
for a considerable number % periodic reports 
on metals, minerals, chen als, and industrial 
commodities for which monthly r quarterly 
production, sales, anc stocks ata r w 
available from the Bureau the Census 
Those requiring specific data should make 
specinie requests so that the Bureau lay send 
them such facts as have been thus far released 


Productivity and Unit Labor Cost in Selected 
Manufacturing Industries: 1939-1943 Bureau 
of Labor Statistics Mimeographed 
New 


Federal Specifications. w revised speci 


fications which make up Federal Standard Stock 
Catalog on the following items Varnish 
TT-V-Sla Shortening, E-S-321 


——_. 


Calcium-Chloride, Hydrated; Technical Grade, 


O-C-106a Lithopone, Dry (Paint-Pigmert) ; 
'T-L-426 Sodium- Bicarbonate, Technical 
Grade ; O-S-576 Enamel, Drum-Coating 
Exterior, Rust-inhibiting Solvent- Resistant ; 
TT-E-485. Price 5 cents each 

Packings and Gaskets. A new series of 
Government Specifications has been prepared 


for various types of gaskets and packing mate 
rials, pees those having an asbestos base 


Now available are: Gaskets, asbestos, metallic 
cloth; HH-G-76a. Packing, asbestos, metallic 
cloth, sheet, and tape; HH-P-3la. Packing, 


hydraulic; HH-P-112a. Packing, spiral, gland, 


low-pressure; HH-P-17la Packing, asbestos, 
rod, high-pressure; HH-P-36a Price 5 cents 
each. 


By I. J 


Standards 


The Grade pommiasioay Problem. 
Fairchild. National ureau of 
Miscellaneous Publication M-173. This paper 
sets forth in digest form the grade terms, 
designations, and bases for grading or rating 
for 64 commodities and characteristics selected 
as broadly representative of the various grading 
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This new 
BULLETIN 701 


will help you solve 


DIFFICULT 
MAGNETIC 
SEPARATION 
PROBLEMS 


The STEARNS Magnetic Type “K" 


Series is particularly adapted to mag- 





netic separation of a complex nature 
—removal of iron oxides from sand, 
feldspar, 


pyrites, refining powdered 


materials, purifying borax, concentrat- 


ing titanium—to mention a few of the 


many successful treatments accom- 
plished by Stearns better engineered, 


easily adjusted separators. 


Provide 


lower power input . . 


intense magnetic field . . 
. correspondingly 
. . flexibility 


designed to allow one or more stages 


low power consumption 


of magnetic separation . . . positive, 
dependable and economical separation 
of material heretofore considered un- 


responsive to such separation. 





| Write for Bulletin 701 
for further details 


STEARNS MAGNETIC 








and rating system used in the United States 

preter “MANUFACTURING C 
Geological and Goonaveeal > of G Oo. 

Fluorspar Areas in Hardin ounty, Illinois. | 

Part Geology of the Cave in Rock Dis- | 629 Ss. 28th St. Milwaukee, Wis. 

trict. By L. W. Currier. Part 2. An Ex 

loratory Study of Faults in the Cave in 

Rock and Rosiclare Districts by the Earth SEPARATORS DRUM ROLLS 

Resistivity Method. » By — ay ~*~ CLUTCHES BRAKES 

Geological Survey ulletin No. 942. *rice 

$1.25. SPECIAL MAGNETS 


189 













With utmost pride, we tell you that 
with re-energized, uninterrupted, 
painstaking effort, our organization 
has kept health-faith with our armed 
forces and the nation. All honor to 
these workers! 

Their product, Witson Pulsafeeders, 
are at work all over the world as a 
primary instrument for medical and 
sanitation experts who are maintain- 
ing the health of our armed forces 
and civilians at an all-time, war-time 
high. 


Pulsafeeders, thousands of them, in water 
and sanitation plants . . . in medical, food, 
chemical and oil laboratories... in big 
capacity plants contributing to speed and 
accuracy...through flow-control of 
liquids of any kind, in any volume, in 
mono- or multi-feedings. 
WRITE ... for information about 


measured-flow handling of liquids and 
automatic filling machines. 








Ao No. K-8a 


CHEMICAL FEEDERS, INC. 
214 Clinton St. (?. 0. Box 998) Buffalo 4, N.Y. 


Pe rantgiacm tesco antes ions sxe 101s 
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MANUFACTURERS’ PUBLICATIONS 


available from the manufacturers themselves, with 
lo limit the circulation of then 


LATEST 








Publications listed here are 
out cost unless a price is specifically mentioned 
hterature to responsible engineers, production men and industrial executives, 


manufacturers usually specify that requests be made on business letterhead. 


Abrasive Millers. Andrew C. Campbell Div., from 3,000 to 450,000 Ib. of steam per he 
merican Chain & Cable Co., Inc., Bridg with pressures from 100 to 1,500 Ib 
port, Conn Illustrated reference book tor 
production men, purchasing men, and eng Calcium Chloride Michigan Alkali Di 
neers concerned with abrasive cutting develoy W yandotte Chemicals Corp.. W yandott 
nts Contains data and specifications for th Mich 13 small folders on calcium chlor 
302 Campbell Horizontal Wet Abrasive issued by this concern during the past ye 
Cutting Machine. Also includes a chart out Circulars Nos. C-51 to C-63 
lining features of the standard models in the 


Campbell abrasive cutting lin Combustion Control. Leeds & Northrup ( 


$934 Stenton <Ave., Philadelphia 44, Pa 
Agitators. Process Div., Struthers Wells page illustrated catalog describing this « 
Corp., Warren, Pa l2-page illustrated bull cern’s system of combustion control desig 
tin describing construction and operating details for the small industrial or municipal pows 
of the Struther Wells Radial Propeller Agitator plant Includes many schematic photo d 
which features a new principle of agitatior grams and drawings explaining operatior 
l No. N-O1LP-163 


Movement of the liquids is caused by proj ulsior pphecatior Catalog 


ther than centrifugal action Bulletin No 


Compressors. Ingersoll-Rand Co., 11 B: 
way ew York 4 N \ 2-page cat 
Autoclave. Industrial Machinery Co., Bloom of compressors and vacuum pumps in sizes 
field Bank and Trust Bldg., Bloomfield, N. J % to 10 hp Includes installation view 
page bulletin describing and illustrating the showing various applications, accessories a 
One Gallon Autoclave Includes design data special purpose units as well as details of « 


struction m ide 


Bulletin 48 





Belt Fastenings. Jewell Belt Hook Co., Controllers. The Bristol Co., Waterbury 
Naugatuck, Conn.—Small folder illustrating Conn.-A_ bulletin describing this concer 
nd describing the malleable iron belt hooks line of Free-Vane Electronic Controllers { 
this company offers A price list and applica automatically controlling temperature pres 
on instructions are included sure, liquid level, and humidity Contains 

wiring diagrams, principle of operatior u 

Belts. Dept. 112, The American Pulley Co., general description and features of the instru 
4200 Wissahicken Ave., Philadelphia 29, Pa ments. Bulletin No. B220. 
70-page handbook explaining the automatic belt 
tension control feature of American Econ-o Dust Suppressors. Whiting Corp., Harve) 
natic Drives Also includes V-belt and flat Ill.—2-page illustrated bulletin dealing wit 
belt drive selection tables, specifications and the Whiting individually engineered typ 
nstallation instructions Hydro-Clone Dust Suppressor. Includes 


plication and design data Bulletin FY 


Heilman Boiler Works, Allentow: 


Pa.—Three Power and Process circulars Fire Extinguishers. Walter Kidde & | 
lescribing the different types of boilers which 140 Cedar St., New York 6, ‘ 1 2-pag 
t company has to offer They range in sizes illustrated booklet outlining a basic miaunte 
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Speed up 
| poutine engineering 
and chemical 





calculations 


He are about ) 1lignment and line-coordi 
nate charts of fj ved practical value to chemi 
a gineers and t inalytical, control, and 
physica nists, for speeding up the many 
r t a ations cessary for operating a 
Pp as r designing even a simple piece of 
eq me The harts are al suitably 
grouped and indexed, in a form large enough 
to read easily and are thoroughly supple 
mented with corroboratory material and ex 
; t directions for use 


: Just Published! 


Chemical 
Engineering 
Nomographs 


By DALE 8. DAVIS 


ical Engineer, Wyandotte 
Corp. 


311 pages, 6 x 9, 201 illustrations, 
53 tables, $3.50 


In answer to hundreds of requests from indus- 
trial chemiste and chemical engineers for 
reprints or other reproductions of the Davis 
Nomographs, a compilation of the best of these, | 
together with numerous alignment charts of | 
other authors, otherwise scattered through | 
fourteen years’ technical literature, has been 
prepared and presented in this book | 

The collection includes Ernst Berl’s “‘Nomo- 
Sraphic Charts for Density Corrections and 
Physical Data on Heavy Chemicals,” published 
by Chemical & Metallurgical Engineering and 
Sives efficient, timesaving tools and methods 


Chemicals 


applicable to work in pulp and paper, textile, 
Ddetroleum, refrigeration, dairy, fuel, and 
chemical industries. 

SIDNEY D. KIRKPATRICK, Editor, Chemical 


& Metallurgical Engineering, says in the Foreword: 


+» . these efficient, timesaving tools and methods 
shou! |! mow become a part of the permanent 
Mterature of chemical enginecring.”’ 


Mail this McGRAW-HILL Coupon! 


Peeters 











eeeeee 
McGRAW-HILL BOOK CO., 
330 W. 42nd St., New York 18, N. Y 
8 me Davis CHEMICAL ENGINEERING 
NOMOGRAPHS for 10 days’ examination on ap 
br In 10 days I will send $3.50, plus few cents 
bo ’ return book postpaid Postage paid 
Na eee eee rere rere 
UND it Midian oaQle anna ec badieieinimnenunmenniadiia 
State 
Pos 
Com; : : ccccccccoccecete O66 
(B sent on approval in U. 8. and Canada 
only 
a 














PRODUCTS 


PURITY: Ninety-seven per cent 
minimum. Reilly 2-V oteseldine 
contains an inhibitor, to prevent 
polymerization, which may be re- 


moved by vacuum distillation. 


BOILING POINT: Boils (with resinifi- 
cation) at about 159°C. (760 mm.) 


SOLUBILITY: Soluble in water to 
the extent of about 2.5% and is 
freely soluble in dilute aqueous 

acid solutions. Soluble in 


2-VINYLPYRIDINE 








ci-CH, 


all common organic solvents, in- 
cluding aromatic and aliphatic 
hydrocarbons, alcohols, ketones, 
esters, etc. About 15% water dis- 
solves in 2-vinylpyridine. 

USES: Manufacture of synthetic 
elastomers, copolymers, pharma- 
ceuticals, insecticides, fungicides, 
and in organic syntheses. 


APPROXIMATE WEIGHT PER GALLON: 
8.0-lbs. 








A Dependable Source of Supply 
For AU Coal “Jar Products. 


@ With unusual production and delivery facilities, 


plants in 17 strategic locations, and offices in major cities, 


Reilly offers a complete line of coal tar bases, acids, oils, 


chemicals and intermediates. Booklet describing all of 


these products will be mailed on request. 


REILLY TAR & CHEMICAL CORPORATION 
Executive Offices: Merchants Bank Building, Indianapolis, Indi 


2513 $. DAMEN AVE., CHICAGO, ILL. 





500 FIFTH AVE., NEW YORK, N.Y. 


ST. LOUIS PARK, MINNEAPOLIS, MINN. 


ae ee 
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B-H No. 
INSULATING CEMENT 


) 
| 
| 
; 
| 
; 











.. . Rust Resistance 


es, Means Longer Like 


A rust inhibitor in B-H No. | Cement prevents 

corrosion taking place between the metal sur- 

2 face and the cement. This ingredient is equally 

effective whether the cement dries out imme- 

diately on a hot surface, or air-dries over a long period of time. 

Furthermore, B-H No. 1 Cement is elastic enough to absorb 

ordinary expansion and contraction. These important qualities 
mean real economies in time, labor, and money. 


Made of B-H black rockwool, it is effective up to 1800° F. It is 
the ideal maintenance insulation for valves, fittings, and 
large pieces of equipment where molded-type insulation is not 
practical. Makes an excellent finish, too, for covering blanket 
and block applications. Send for sample and information. 


Baldwin-Hill Co., 532 Klagg Ave., Trenton 2, New Jersey. Plants 
in Trenton, N. J., Kalamazoo, Mich., and Huntington, Ind. 


Baldwin-Hill 


Ay € @o a7 ASF 





HEAT & COLD INSULATIONS 





nance syster rs d fire extinguishe 
It is graphically illustrated with drawn 
photographs and simple charts and inclu 
questions of supervision, record-keeping, 
recharging of all types of extinguishers, 


Flow Measurement. Fischer & Porter 
918 County Line Rd., Hatboro, Pa.—32-page 
illustrated catalog on the F&P Rotameter, the 
area-type flow meter Contains design 
application data Catalog N B 


Industrial Clothing. The B. F. Goodrich ¢ 
Akron, Ohio—4-page catalog section illustrat 
ing and describing the design and construction 
of this company's line of clothing covered with 
rubber-like materials and designed r 
tory and industrial use. Catalog Sectior 


Instruments 
Ave., New York I 
n Lumetron Photoelectric Colorim 
400-A and 400-G Includes a 
design and application information 


Laboratory Equipment. Dings 
Separator Co., 509 East Smith St., } 
Wis.—8-page bulletin § describing 
carried on in the company's magr 
laboratory and the equipment 
mining, metallurgical and res 
tories. Includes data 
testers and separators Catalog 


Laboratory Equipment. Sx 
loomfield, N 
Packed 


ludes des 


Laboratory Equipment 
Co., 9330 Roselawr Ave 
8-page leaflet illustrating 
concern’s Tw M nute 
Three-Minute Sulphur Deterr 
Combustion Furnace ' 
tion Furr 


Materials Handling 


Snow ( Cleveland 


Materials Handling 
- N | ] 


applicatior 

Materials Handling 
er ve., Chicag 

cess News 

ng of food, r 
! other war 

N - 

Roselle, 4-page bulletin 

line of | tal inject 

this concerr Spec 

models, } per feed 

from 6 to 


eiting Machines Wats 
| 


Century Electric ( 

3, Mo.—1l2-page | 

briefly describing this 

Current Motors and their 
design data 


Motors. Century Electrix 
St. Louis 3, Mo.—2-page bull 
motors of steel constructior 
integral horespower sizes ut 


New York 16, N. Y 108-page 
“Transite Pressure Pipe for 
Paper Industry,” illustrating 
pipe and couplings, their select 
application and assembly 

graphs of typical installations 
partial list of installations 


Pipes. Johns-Manville, 


Pipes. J. N. Fauver Co., 
cock, Detroit 1, Mich 
catalog covering installation 
lubrication, hydraulic, stean 
apt licatoins. Includes desigt 


Catalog No. 17-A. 


Presses. The Watson-Stillman ( 
N. J.—4-page bulletin dealing with 
purpose hydraulic press suitable for 
utility work in the metal-forming, c« 
plastic industries. Detailed descriptior 
struction and equipment and specificat 
five sizes and capacities are covered 
No. 370-A. 


Presses. The Cleveland Crane 
ing Co., Wickliffe, Ohio—Catalog on ‘ 
Steelweld Bending Presses _ illustrat 


e JUNE 1944 « CHEMICAL & METALLURGICAL ENGINEER™ 


























ering many of the det struction 
vit table of sizes and dimensions ncluded. | 
lu talog No. 2010-A 
; Protective Coatings The New Jersey Z 
, it Front St., New York 7, N ) 
‘ ge ooklet entitled “How Zin Saves 
page < | from Rusting lescribing a ly 
r e g functior ! tall tive 
K I le s mer a nish 
t S| & Piet 1 
h ( : 
istr Protective Coatings. W es Dove-Het ton 
ul ( estheld, N ] +-page ustrated 
| with folder presenting Bitumastic Blacks tective 
al tings for industrial plant maintenance where 
e t ns are UsUa y evere. 
‘ 8 ] rmat For 4 M. 
Pumps. | n Engineering Co., 45 Fox St 
M w H { ! 8 ge bulle illustrating 
g his midget lus- 
{ x pe nce 
t i ( og | ¢ 
I ps Ingersoll-Rand C 11 Broadway 
k 4, N. Y.—8-page illustrated catalog 
ring this concern 's , e of centrifugal EX 
Be be a = important 
ving c r eT and ety pumps 
* a representative ; talla Forn in ¢ a 
——— gredient of good packings 
H . a 2 4 page t ed bu 
with Worthingt € 4 y 
ee ee een ou cannot see or feel the experience 
Dieter a Mi ae i that goes into the manufacture of the 
; St Ave, Philadeiphia 44. Pa.—48-nem packing you buy, but this factor is an 
tier f this concern’s talog descril . . . . . 
."Ghesteoniner ts ~~ ee essential element in its life, service, and 
te . & ultimate cost. 
Seccnmenien, 3. ©. 1 , mT An experience of more than 80 years is 
I ave., New Yorks =e part and parcel of every G-T Packing. 
" This experience means “know-how” in 
efining Processes Co, 4 making packings ... it means that you 
g ew ," m ) ‘ . . . 
: es which get precisely the right yarns and lubri- 
te ee teketee Tiemoler ana’ i cant for your particular service, fabri- 
talyt king, 100 octane ¢ fa cated into a perfectly made packing 
wr : 8 REASONS ; . 
1 phe Also de which effects the tightest seal, over the 
: ' f equipment a , ; fer the Superiority . P 
a -+- of G-T Packings longest period, with the least amount of 
DB Res — Res ' frictional wear of the equipment. 
= Ss ( g . SIMPLE LINE . . . makes . 
hig correct selection easy An actual trial of PALMETTO or one of 
- agraces a . COMPLETE LINE .. . an the other G-T Packings is the most con- 
\ anon by type for vincing demonstration of what the 80- 
Resins. H Sender Ca. © . year G-T knowledge can mean to you. 
4 . SELF LUBRICATING . . . ; 
St each individual | strand Hundreds of Engineers have made such 
peas romthansen a trial, with the result that 
, . L Rete ¢ Michiga: en ec « bubetoemé fee = " most of them have stand- 
£ Ill R ted book service specially com- : _ 
Pia *4 ed bool —-. A. B ardized on these low 





_ SELECTED Y friction, long-life packings. 


le 
; 
Eng 
Cleve 
ting 





date picture of 
n steel casting 


Stee Castings. Warman Steel Casting ( 
m ¢ ath Boyle Ave., Los Angeles 11, 
i ‘ 6-page ustrated booklet presenting 


as well as an up t 
t 


, Storage. The Nicholson Co., Inc., 10 Rocke 
elie », New York 20, . 32-page 
illust booklet dealing with this concern’s 
te 


{ Stream 
ever of bulk material 
na ? na 


ined Stor 


nstallations. ‘| 


diversified 


ams and design and constructior 

Surf Grinders. Savage Tool Ce., Minne 
apous nr 16-page illustrated booklet de 
— e line of surface grinding equi; 
Ment and accesso ries offered by this concer: 
) al working industries Also show: 
we nd ction methods used in the manu 


hese surface grinders and a brief 
{ the DoAll Precision Gage Blocks 
ments 


Temperature Control. Niagara Blower Co., 


f East 45th St. New York 17, N. Y.— 
“Page strated bulletin presenting this con 
— 8 Balanced Wet Bulb control of tempera 
ure for cooling liquids or gases through use 
of Aero Heat Exchanger Includes design 
and operation diagram. Bulletin 96. 

>. 





ARNS ... 
provide tensile strength 
and resist high tempera- 
ture 


6. CONSTRUCTION ... . as- 
sures maximum endur- 
ance, longest life, lowest 
friction 


7. EXPERIENCE ...80 years 
of manufacturing experi- 


ot 
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Select the correct grade of 
G-T Packing from the list 
below and make your own 
test... under your own 
conditions. Your distributor 
can supply you. 


GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York 66, N.Y. 
PLANTS: New York, N. Y. and North Wales, Pa, 








CKINGS 





uP | 
a“ | | 
‘ i 
at iy 


Gy “all ny ul " ‘ws 


AME ini T Hy Al 
vi i ] ¢ a He NT 

PR Mh oan ju EN S 

\ wl U a ISIC ON ns 

SNe 


AG ENERAL 


Nit ys my 


‘ ~ r 
ete ee Ee ed 8 5 eee 


A great new symbol rises 
in the process equipment industry 


In the past few months, four impor- tives, engineers and production men 


tant manufacturers, each an out- we have added a distinguished engi- 


standing specialist in its field, have neering and research staff, plus over- 


pooled their facilities to become one all unification of functions and respon- 


integrated and far more useful organ- 
ization in the process equipment in- 
dustry. 

Each of our component units retains 


its former personnel. To these execu- 


sibilities, plus the enormous resources 
of the Plate and Welding Division of 
GATC. 


facilities now match our determination 


The result is that today our 


to serve you well. 


GENERAL AMERICAN PROCESS EQUIPMENT 


A Division of 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Com p d of 
LOUISVILLE DRYING MACHINERY CO. 
(Rotary Dryers & Presses) 
THE eaghery~< COMPANY 
(Ful ynd Evaporator 


THE TURBO-MIXER CORPORATION 
(Mixers & 
AMERICAN MACHINE COMPANY 
(Drum Dryers) 


with: PLATE AND WELDING DIVISION (Tanks and Pressure Vessels) 


OFFICES. 451 BAXTER AVENUE, LOUISVILLE 4, KENTUCKY 


NEW YORK 


CHICAGO 


SHARON, PA. 
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CHEMMAL ECONOMICS 


H. M. BATTERS, Market Editor 








MOVEMENT OF CHEMICALS TO REGULAR CONSUMING 


LINES OF RECORD PROPORTIONS 


Mfoxitions production fell behind sched 
ule in April and was reported at a 
drop of 2 percent from the March level. 
A corresponding drop from March is shown 
in the index for all production as measured 
by the Federal Reserve Board. The Board’s 
index for chemical production also holds 
below the heights reached in the latter 
part of last year although the same author- 
ity give. a more favorable report for pro- 
luction of industrial chemicals. The 
Chem. & Met. index for consumption in 
the regular industrial fields is currently 
running at record levels. For the first four 
months of the year the index averaged 
183.45 as compared with 173.50 for the 
like period of 1943. The index for April 
stood at 180.44 as compared with 189.49 
for March. This index is intended to 
chart actual consumption, hence does not 
attempt to make adjustments for seasonal 
influences. Apparently the rate of con 
sumption in April dic not vary much from 
that of March, the difference in the index 
numbers resulting from the shorter work 
mg period in April. Last year the indexes 
were 176,16 for April and 178.96 for 
March 
From the production data which are 
being made available, it seems that out 
puts have fallen in the case of some govern 
ment-owned plants, some of which were 
closed because inventories of finished prod 
icts had piled up. In a few cases, produc 
tion at private plants had dropped from 
peak levels. For instance, in the first 
quarter of this year production of nitric 
acid was 110,436 tons. This compares 
with 113,065 tons in the first quarter and 
with 124,186 tons in the final quarter of 
last year. Some of the other chemicals in 
the first quarter of this year topped the 
totals reported for the comparable period 
of 1943 but have just about maintained 
the rate of output set in the final quarter. 
With regard to the outlook, some un 
certainty exists concerning the overall 
prospects for clemical production because 
the manufacture of military explosives is 
such a large outlet. Cutbacks in that di 
rection already have been made but this 
has been somewhat offset by greater ef 
ficiency at plants which are kept in opera 
tion and some of those which have been 
close may start production if the need 
develops. So far as industrial chemicals 
are concerned, the prospects are more 
definite in the case of industries for which 
set goals have been established and from 
which it is possible to figure their chemical 
requirements. A good example is found 
in the case of superphosphate where a 
Production bogie of 9,464,000 tons has 
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been agreed upon for the agricultural year 
beginning July 1. This total is far .bove 
anything the industry has turned out in 
the past but there is good reason to believe 
the objective will be reached, hence a 
record demand for such materials as sul- 
phuric acid and phosphate rock is in 
dicated for that manufacture. 

Last year the rubber industry increased 
its use of carbon black by more than 50 
percent and wiil greatly expand its require 
ments in the present year. While the de- 
mand for rubber chemicals will not grow 
in the same proportion, some idea of the 
greater demand can be obtained from the 
carbon black comparison. Petroleum re 
fining, rayon, plastics, insecticides are other 
lines of manufacture where enlarged out- 
puts are in prospect. Soap makers in the 
past have found considerable difficulty in 
securing sufficient stocks of raw materials. 
At present the supply situation is better 


than it has been since we entered the war 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


1935 == 100 

March 

revised April 
Fertilizers .. 48.52 41.05 
Pulp and paper paendee:. Ee 19.40 
Petroleum refining...... 17.74 17.18 
Glass — 20.30 19.80 
Paint and varnish....... 17.42 17.00 
Iron and steel ban , 13.80 18.45 
Rayon - me 17.11 15.77 
Textiles . “ ina . 11.80 10.19 
Coal products. . .-+ 10.20 9.95 
BEE coscenn TTT 4.20 4.10 
Industrial explosives..... 5.20 4.85 
Dt st teaastenws aod 3.00 8.00 
Plastics ...... 5.40 5.20 





189.49 180.44 








even though some of the oils customarily 
used are not too plentiful. 

The situation with regard to corn starch 
which was critical a short time ago has 
turned for the better and the corn refining 
industry is now reported to be operating 
at about 80 percent of capacity which is 
the maximum permissible except in a few 
cases where this limit may be exceeded in 
order to make up in part for loss in produc- 
tion resulting from the forced closing of 
the plants. It is hoped that a corn supply 
will be available in large enough quantity 
to keep refiners operating at the present 
levels but even though this is done total 
output for the year will be lower than it 
was in 1943 as only a part of the lost pro- 
duction can be made up. 

Looking at the factors which are not 
favorable for increasing production, par- 
ticularly of finished products into hich 
chemicals enter, are three which seem to 
be paramount. First is the difficulty in 
keeping a force of trained workers together. 
This is a problem so intimately tied up 
with the war effort that the situation ap- 
parently can be improved only by the 
maintenance of personnel in places where 
their skills are of most importance. 

A second difficulty—which is not so 
general—is found in lines of manufacture, 
notably textile, where production costs 
have advanced with no flexibility in the 
permissible sales prices for the finished 
products. And finally comes the matter of 
keeping equipment in good workable con- 
dition. In many lines machines have been 
kept in operation with practically no re- 
placements either of new equipment or of 
important parts. With production sched- 
ules set at high levels which preclude shut- 
downs and with even replacement parts 
practically unobtainable, there is room for 
doubt about the ability of some equip- 
ment to stand up to the demands. 
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PRODUCTION AND CONSUMPTION TRENDS 
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Jp evevorments with the last month 
have indicated but little change in 
trends for production and consumption of 
chemicals. Most significant was the an 
nouncement of progress in butadiene and 
synthetic rubber production with new 
capacity Coming into production. This of 
course had been anticipated but the com 
pletion of building programs is in itself a 
guarantee of the projected trends. 

According to a WPB report, production, 
though meeting with some cutbacks, is 
still on the increase and the schedule for 
war production calls for a continuing out 
put with the peak now set for Novembs=r 
ind established at a desired level 10 per- 
cent above that reported for April. As the 
regular manufacturing lines, with few ex 
ceptions, are holding up well, the trend 
for total output, and consequently for 
consumption of raw materials, is definitely 
upward. 

lhe situation with regard to supplies of 
chemicals and allied products has been sub 
ject to change in recent months with some 
materials formerly scarce now in ample 
supply. However, there is a fairly long list 
of chemicals which still are scarce. Chrome 
chemicals, for instance, are being turned 
out in a large way but such a large part of 
production is directed into specified fields 
of consumption that many other con 
sumers are not able to fill their require 
ments and there appears to be no relief 
for the immediate future. 

Some manufacturers who formerly used 
synthetic resins in their products have 
turned to gum rosin as a substitute. Now 
concern is felt about the supply of the 
natural product. Scarcity of workers at 
primary points and long periods of un 
favorable weather have combined to slow 
up the movement of the new crop. Recent 
receipts have shown but little improve 
ment and government officials are working 
with the industry to improve matters. 

The Department of Agriculture has 
sued its report on naval stores for the 
fiscal year ended March 31. The report 
shows that consumption of rosin for the 
year was 2,440,342, bbl. of 500 Ib. gross 
as compared with 1,899,145 bbl. in the 
preceding fiscal year. As production in 
1943-44 was 1,828,539 bbl. aganist 2,069 
754 bbl. in the 1942-43 period, it is evi 
dent that the carryover has been greatly 
reduced and current receipts become of 
more than ordinary importance. It & 
worthy of note that consumption of rosin 
in soap in 1942-43 was 238,658 bbl. 
while in 1943-44 it jumped to 408,523 
bbl. Paper and paper size accounted for 
367,021 bbl. of rosin in 1942-43 and m 
1943~44 consumed 477,959 bbl. The im 
crease in industry consumption of rosi 
last year was almost universal 

There was a rather sharp drop in deliv 
ery of cotton to mills in April but it 5 
explained that the rate of consumption 
actually was higher than in March 4 
though total consumption for the month 
was down because of a smaller numbe: of 
working days. Rayon production likewist 
was down for the same reason. 
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Penicillin Process Uses Copper 
by REVERE 





P' NICILLIN, a marvelously effective drug pre 
pared from the mold Penicillium Notatum, has 
$a 1 the lives of thousands of our soldiers, sailors, 


marines and aviators, being especially efficacious in 


the treatment of infected wounds. 


Preparation includes an unusually long fermenta- 
tion, and exacting control of sterility, temperature 
and humidity. No less than 20 quarts of culture are 
required to yield a single gram of dry Penicillin 
Recovery of the substance from the fluid is by 


s of a solvent. 


Such a process naturally necessitates quick and 
€ mical solvent recovery. Revere is proud of the 
fact that it supplied the copper for the illustrated 
Penicillin solvent distillation equipment. 

lt you are considering the use of copper and 
its ys in chemical applications, such as stills, 
evaporators, pressure vessels, condensers, heat ex 
chanvers piping and the like, it will be a pleasure 


to w k with you, 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y; 





Above, distillation col- 
umn, 4° 6" x 36" of 
RevereCoppe r, de signed 
and installed by The 
Lummus Co., New 
York, fabrication by 
Gerstein & Cooper Co ’ 
outh Boston, Mass., for 
Chas. Phzer & Co., Inc., 
Brooklyn, N. Y., for 
solvent recovery after 
production of Penicillin 
° 
Right, copper reflux 


decanter, 4 x 7’. 


WRITE for your com- 
plimentary copy of the 
54-page manual, “Re- 
vere Copper and Cop- 
per Alloys — Technical 
Information for Product 
Designers.” Contains 
106 graphs, much valu- 
able information. 
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CHEM & MET. 
Weighted Index of Prices for 
CHEMICALS 


Base 100 for 1937 


This month 
Last month 
June, 1943.. 
June, 1942 


CURRENT PRICES 


The accompanying prices refer to round lots 

Where it is trade custom to sell fob works, 

quotations are so designated. Prices ,are cor 
rected to June 8 


INDUSTRIAL CHEMICALS 

Acetone, tanks, Ib : ... $0.07 - 
Acid, acetic, 28%, bbl., 100 Ib... 3 

SS rrr 

Citric, kegs, Ib o0se6 

Formic, cbys, Ib 

Hedrofiuoric 30% drums, Ib 

Lactic, 44%. tech., light, bbl., Ib. 

Muriatic, 18°, tanks, 100 Ib.... 1. 
| Nitric, 36°, carboys, Ib ' 


Oleum, tanks, wks., ton seco On 
Oxalic, crystals, bbl., lt ° 
Phosphoric, tech , tanks, lb d 
Sulphuric, 60°, tanks, ton .. BB 
Tartaric, powd., bbl., Ib 


of MORRIS Pump Performance “00 iss wsiiniv 


Alcohol, butyl, tanks, Ib 

Alcohol, P ated denatured, 190 
Concrete roads all over the country are made with Ne "Tepe tacks, gal, wis * 
cement produced by mills equipped with MORRIS ee a ten, 


100 Ib 


Centrifugal Pumps. Aqua ammonia, 26°, drums, lt 


tanks, tor 








Ammonia, anhydrous, cy!., It 


MORRIS cement slurry pumps and pumps for other tanks, ib 


Ammonium carbonate,powd.tech., 


chemical services are notable for their resistance to eosin, & 


Sulphate, wks, ton 


wear, combined with high efficiency and trouble- Amylacetate, tech., {rom pentane, 


free operation. This is the natural result of the 80- gemuie abhie, poud. bik 


Barium, carbonate, bbl., tor 


year MORRIS experience in designing and building Chloride, bbl.. tor 


Nitrate, casks, lb 
pumps for the “hard-to-handle" services. Blane fix, dry, bags, to: 
mipane power, f.o.b., 
drums, 100 Ib 


Cement mills, sand and gravel plants, and chemical Py ed 


Calcium acetate, bags 


plants find that MORRIS material-handling pumps Arsenate, dr. ib 


° . . Carbide drums, ton 
stand up under services which quickly wear out ochloride, flake, bags, dein 
. . arbon bisulphide, drums, lb 
other designs; and the many different MORRIS | ““Tetrachloride drums, gal... 
. Chlorine, liuid, tanks, wks.,100 Ib 
Pump types for handling abrasive, corrosive or Copperas, bes. fob. wis. to 
Sopper carbonate, bb! ) 
pulpy mixtures provide an exactly suitable selection chulpbate, bbl, 100 I 
ream of tartar, 
for every requirement. Diethlylene glycol., dr., Ib... 
Epsom salt, dom., tech., b 
100 Ib 
Ethyl acetate, tanks, Ib 
Formaldehyde, 40%, tanks, ! 
Furfural, tanks, Ib 
Glaubers, salt, bags, 100 Ib 
Glycerine, c.p., drums, extra, Ib 
Lead: 
White, basic carbonate, dry 
casks, Ib. . ‘ : 
Red, dry, sck, Ib 
Lead acetate, white crys, +. lb 
Lead arsenate, powd., bag, |! 
Lithopone, bags, Ib 
Magnesium =a. tech. bags, ‘lb 
Methanol, 95%, tanks, ‘gal. 
Synthetic, tanks, gal 
Phosphorus, yellow, cases, Ib. 
Potassium bichromate, casks, |b 
Chlorate, powd., 
ST-P Non-clogging Pump—Guaranteed Suction Horizontally Split Pump Hydroxide (c’stic potash) dr., tb 
Non-binding for Pulpy Mixtures for Clear Liquids 


Nae og yellow, enake, Ib 
Sal ammoniac, white, casks, Ib . 


MORRIS Export Office: 
MACHINE WORKS : 50 Church St. 
Baldwinsville, N. Y. New York 7, N. Y. 





Soda, caustic, "16%, 
100 Ib 
Acetate, dei.,  bbL, 


Bicarbonate, bbl., 100 ib. . . 
Bichromate, casks, Ib 
Bisulphate, bulk, ton. . . 


Bisulphite, bl., Ib 
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CHEM & MET. 


Weighted Index of Prices for 


OILS & FATS 
Base 100 for 19 
This month 
Last month 
June, 1943 
June, 1942 
Chlorate, kegs, Ib 06} 
Cyanide cases, dom., lt 144 
Fluoride, bbi., It 07 
Hyposulpt ite, bbl, 100 It 2 40 
Metasilicate, bbi., 100 It 2.50 
Nitrate, bulk, 100 Ib 1.35 
Nitrate, casks, lb 06, 
Phosphate, tribasic, bags, lt 2.70 
Pruasiate, y el. bags, It 09] 
Silicate (40° dr wks., 100 it sv 
Sulphide, bbl., It 024- 
Sulphite, crys, bbl, lt 02} 
Sulphur, crude at mine, long t 16.00 
Dioxide, cyl., lt O7 
Tin crystals, bbi., |! 394 
Zine, chloride, gran, bb! 05} 
Oxide, lead free, bag, |! 07} 
>» leaded, bags O7% 
Sulphate ewt 3.85 
OILS AND FATS 
Castor o No. 3 bi lt $i 
Chinawood oil, bbi., lt 8 
Coconut oil * ank, N. ¥ 
ih 
Corn oil crude, tanks (f. 
ut “e 
Cottonseed ¢ r f.o.! : 
tanks, it 12 
Linseed « raw ‘ i 
Palm casks, |! ) 
Peanut oil, crn ‘ s 
Rapeseed oil, refined, | ' 
Soy bean, tank, Il lili 
Menhaden, light preased, dr 1 
Crude, tanks (f.0.b. factor 89 
Grease, yellow I i 
Oleo stearine, |! a4 
Oleo oil, No. 1 
Red oil, distilled, dp.y 
Tallow extra, loose, !! Si} 
COAL-TAR PRODUCTS 
Alpha-napthol, crude bbl., lt $0 5 
Alpha-naphthylamine, bbl, lt 


Aniline oil, drums, extra, ll 


Aniline, salts, bbi., It 22 
Benzaldehyde, U.S.P., dr., It 85 
Benzidine base, bbi.. It 7 
Benzoic acid, U. 8. P., kgs., It 54 
Benzy! chlonde, tect dr., it 23 
Benzol, 90%, tanks, works, gal 15 
Beta-napbthol, tech., drums, |! 23 
Cresol, U. 8. P., dr., It 1! 
Cresylic acid, dr., wks., gal Sl 
Diphenyl, bbl., It 15 - 
Diethylaniline, dr 


lt 40 - 
Dir tropher ol }- 
Dinitrotoluol bbl., It 18 
Dip oil, 15%, dr., gal } 


23 
Diphenylamine, dr. f.o.b. wka, ll 60 
H-acid, bbi., Ib 45 
Hydroquinone, bbl., It 90 - 
Napt thalene, flake, bbi., It 07 
Nitrobenzene, dr., It 08 - 


Paracresol, bbl.. Ib 4l - 
Para-nitraniline, bbl., It 47 
Phe U. 8. P., drums, lt 10% 
Picric acid, bbl., It 35 - 
Pyridine, dr., gal 1.70 
Resorcinol, tech , kegs, Ib 75 
Sal acid tech. bbl » ib 33 
Solvent napt tha, w.w., tanks, gal 27 
Tolidine, bbl., Ib 86 - 
To irums, works, gal 33 - 
Xy tanks, gal 26 
MISCELLANEOUS 
Case tech., bi lb ).2 
De ~ L,! & l 
Ca 1 gas, black (wks.), lt 0335 
Pr an blue, bbl., It 36 
Ult arine blue, bbl., Ib ll - 
Chrome green, bbl., Ib 214- 
Carmine, red, tins, Ib : ; 4.60 - 
Para ner, Ib aie . 75 - 
Vermilion, English, bbl., Ib 2.75 - 
Chr yellow, C. P., bbl., Ib 144- 
Gum copal Congo, bags, |b. 09 
Me bags, Ib ‘ 09 
De Batavia, cases, Ib ’ 10 - 
Kauri, cases, Ib............. 18 - 
Biagne te, eale ~ “Neperseness 
uice stone, lump, bbl., Ib. . 05 - 
Rosin, H., 100 Ib. nae 6.27 - 
Turpentine, gal................ .&- 
©, Orange, fine, b. \ 39 - 
b Bleached, bonedry, tom. Rises 39 - 
mee. DOM, Bsc ccccccsces 31 - 
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QUICK-ACTI 
Saves 
Time 

at every operation 
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Everlasting Valves are completely opened or 
closed with a 70-degree turn of the operating 
wrench ... and the operation is easy, because the 


wrench gives ample leverage. 


Add to this valuable time-saving feature the 
many other important advantages of the Ever- 
lasting Valve . . . its drop-tight seal, its self-grind- 
ing action at each motion, its provisions against 
damage to disc and seat, and its “everlasting” 
wearing qualities .. . and you have a valve that is 
literally unequalled for many services on process 
lines, emergency shut-offs, equipment outlets, 
boiler blow-off fire protection, etc. Write for 
bulletin. 


EVERLASTING VALVE CO. 


Everlastin 
Valves 


Jor everlasting protection 


49 FISK ST., JERSEY CITY 5, N. J. 
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NEW CONSTRUCTION 


PROPOSED WORK 


-alif., Torrence—General Petroleum 
Corp., 108 West 2nd St., Los Angeles, 
plans the construction of new tank facili 
ties at its refinery here. V. F. Grace, 
c/o Company, Engr. Estimated cost 
$135,000 


-alif., Wilmington—Shell Oil Co., Shell 
Bldg., Los Angeles, plans the construc 
tion of gasoline hydrogenation plant, ex 
perimental laboratory and other altera- 
tions to its plant here. Estimated cost 
$302,500. 


Conn., Bridgeport—Castor Oil Division of 
Berkshire Chemical Co., 92 Howard 
Ave., plans to rebuild its solvent ex 
traction plant recently destroyed by ex 
plosion and fire with a loss of between 
$100,000 and $200,000. 


Conn., Naugatuck—Naugatuck Chemical 
Division of United States Rubber Co.., 
Elm St., will soon award the contract 
for a factory addition. Francisco & 
Jacobus, 511 Fifth Ave., New York, N. 
Y., Archts. Estimated cost $40,000 


Ill., Peoria—Hiram Walker & Sons, Inc., 
Peoria, plans alterations to its plant to 
be used as a mash cooler. Estimated cost 
$40,000 


Kansas—Kansas Consolidated Gas Corp., 
Wichita, plans to construct and equip a 
dehydration plant on natural gas main 
line to have a daily capacity of 85,000,- 
000 cu.ft., at some point in Stevens Co 
Estimated cost $800,000. 


N. J., Bayonne—Specific Pharmaceuticals, 
Inc., 331 Fourth Ave., New York, N. Y., 
is having plans prepared by Barnet D. 
Singer, Archt., 921 Bergenline Ave., Jer 
sey City, for the construction of a | 
story, 50x125 ft. drug manufacturing 


plant. Estimated cost $50,000. 


N. J., Newark—Celanese Corp. of America, 
290 Ferry St., will soon award the con 
tract for a 1 and 2 story, 54x200 ft. 
addition to its plant. 


N. J., West Windsor—Heyden Chemical 
Corp., 50 Union Sq., New York, N. Y., 
is having plans prepered by The Austin 
Co., Engrs., 19 Rector St., New York, 
N. Y., for the construction of a 1 story 
animal house for chemical factory. Esti- 
mated cost $52,000. 


O., Akron—Goodyear Tire & Rubber 
Co., 1144 East Market St., plans to con- 
struct 40x60 ft. and 80x100 ft. factory 
additions. 
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Current Projects 


Proposed 
Work 
$190 000 

142,000 


New England 
Middle Atlantic 
South 

Middle West 


setonwes 80 ,000 
West of Mississippi... . 


1,190,000 
653 .000 
100 ,000 


2,355 ,000 


Ore., Oregon City—Hawley Pulp & Paper 
Co., Oregon City, plans to construct a 
log barking plant on the Willamette 
River. Estimated cost $175,000 


lex., Amarillo—Phillips Petroleum Co., 
Bartlesville, Okla., contemplates the 
construction of a gasoline manufactur- 
ing plant in this area. Estimated cost 
will exceed $250,000. 


Houston—Southern Acid & Sulphur 
Co., 7621 Wallisville Rd., will soon re- 
ceive bids for the construction of a 
100x437 ft. concrete storage silo for 
phosphate plant. Dorr & Co., 570 Lex 
ington Ave., New York, N. Y., Engr. 


Tex., 


ex., Robstown—Stanolind Oil & Gas 
Co., Gulf Bldg., Houston, and Seaboard 
Oil Co. of Delaware, Continental Bldg., 
Dallas, plan to construct and equip a 
pressure maintenance plant. Estimated 


cost $100,000. 


Utah, Salt Lake City—The Lang Co., 267 
West First South St., is having plans 
prepared by Ashten & Evans, Archts., 
312 Beneficial Life Bldg., for the con 
struction of a hot dip galvanizing plant. 


C., Shilliwack—International Plastics 
Corp., Ltd., 410 Seymour St., Van 
couver, is having plans prepared by H. 
H. Simmonds and Ross A. Lort, Archts., 
340 Burrard St., Vancouver, for a 
40x100 ft. plant. Estimated cost 
$50,000 


Ont., Midland—Beatty & Ludlam, c/o G. 
W. Ludlam, Chemical Engr., Midland, 
plan the construction of a plant for 
manufacturing and processing oils, chem- 
icals, solvents, etc. Estimated cost 
$50,000. 


CONTRACTS AWARDED 


N. J., Elizabeth—Apex Chemical Co., 200 
First St., has awarded the contract for 
the construction of a laboratory building 
to Hansen-Jensen, 427 North Broad St.. 
Elizabeth. Estimated cost $40,000. 


Mass., Malden—National Co., Inc., 61 
Sherman St., has awarded the contract 
for the construction of a laboratory addi- 
tion to Dwan Construction Co., 29 Bay 
St., Dorchester. Estimated cost $40,000. 


Contrac 
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$1,505,000 $46 754,000 


N. J., Hillside—Linde Air Products Co., 
205 East 42nd St., New York, N. Y., has 
awarded the contract for the construc 
tion of a manufacturing plant to F. H 
McGraw & Co., 51 East 42nd St., New 
York, N. Y. Estimated cost $40,000. 


O., Ashland—Althouse & Jones, Archts., 
28 Park Ave., Mansfield, O., have 
awarded the contract for a 1 story, 
80x145 ft. factory addition for the Eagle 
Rubber Co., Inc., to F. Beymer, 211 
Marlow Rd., Mansfield. Estimated cost 
$60,000. 


Ore., Eugene—Silica Products Co., 808 
Couch Bldg., Portland, will construct a 
sand treating plant here. Work will be 
done by ‘force account. Estimated 
$75,000. 


Tex., Andrews—Phillips Petroleum Co., 
Bartlesville, Okla., and O. C. Field 
Gasoline Corp., 944 Wilshire Blvd., Los 
Angeles, Calif., will construct a gasoline 
refining plant. Work will be done by 


force account. Estimated cost $450,000. 


Tex., Bishop—Celanese Corporation of 
America, Bishop, and Jones Bldg. 
Corpus Christi, has awarded the contract 
for the construction of 78 mi. additional 
gathering system of 3 to 20 in. pipe 
lines to Gasoline Plant Construction 
Corp., Second National Bank Bldg, 
Houston. Estimated cost $110,000. 


lex., Elmendorff—Everett Wagley, EL 
mendorff (San Antonio P. O.), c/o T. 
B. Baker, Gunter Hotel, will construct 
and equip a brick manufacturing plant. 
Work will be done by force account an 
subcontracts. Estimated cost $40,000. 


Tex., Houston—Humble Oil & Refining 
Co., Humble Bldg., has awarded the 
contract for expanding its gasoline 
fining plant to the Gasoline Plant Com 
struction Corp., Second Natl. Bank 
Bldg., Houston. Estimated cost $400; 
000. 


Que., LaTuque—Brown Corp., Ltd., Le 
T'uque, has awarded the contract for 4 
1 story 180x200 ft. addition to its plant 
to Foundation Co. of Canada, Ltd, 
1538 Sherbrooke St., W., Montred. 
Estimated cost $250,000. 
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Goodness knows, we wouldn't for a moment suggest that you 
go in for the Sunday supplement type of post war planning. 
Never-the-less, the most successful post war plans will be 
the nicely balanced combinations of ‘pretty bubbles in the air" 
and “how firm a foundation"’. 
And if you can produce that happy combination, yours will 
be a truly bright new world. 





And when you plan your motor drives, we would like to sit 
in with you, because we can really help. 

Take the machines below for instance. They are powered 
by Master units, which are a combination of an integrally built 
motor, a mechanical variable speed drive, a gear reduction 
unit . . . all supplied in an explosion proof construction. 

These could be supplied for single phase, polyphase, or 
direct current . . . in open, splash proof, enclosed and fan- 
cooled construction, with or without the gear unit, with or 
without the variable speed drive . . . with an integrally mounted 
electric brake, if required . . . and its construction can be 
modified mechanically so that its method of mounting is prac- 
tically unlimited. 

Such wide flexibility can aid you materially in adding to the 
economy, safety, compactness and appearance of your motor 
driven products or plant equipment. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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HEAD IN THE CLOUDS 














Praudler reunounces 
HEAVY-DUTY ACID-RESISTING GLASS-LINED VALVES 
Flush, Pop and Line Valves Available 


2565-C 











































Plaudier Fiush Valve is so designed thot pressures within reactor tend 
to keep seat tight. It holds with the preswre. Valve and seat ore ground 
in at the factory, locked into position, then assembled to reactor outlet 
or as a line valve fully assembled. When opened it should be opened fully 
ond not used for regulating flow 


To meet the need for corrosion resistant valves, all 
parts of which have the same acid resisting properties 
as Pfaudler Glass-Lined Steel Equipment, Pfaudler 
now offers a mechanically strong series of glass-lined 
flush, line and pop safety valves. These valves have 
been in commercial service for a sufficiently long 
period of time to prove their practicability. 

Pfaudler Valves are made of a sturdy glass-lined 
cast iron body with porcelain valve seat and valve 
head. The valve head is carried on a glass covered 
stem that cannot break under tension. Porcelain 
parts are largely tree of unequal temperature 
expansion and bear no pipe line strains. 

When it is necessary to regrind porcelain 
valve seats and heads, this can be done with- 
out special tools or dismantling the Pfaudler 
valve. It is only necessary to turn the lower 
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grind-in wheel back and forth 
lightly to restore original seat. 
This refitting action also cleans 
the seat of any adhering solids. 


All Types Use Same 
Valve Body 


The same valve body is used for 
all types of Pfaudler Valves so 
that by a change of operating 
mechanism and porcelain parts, 
a flush valve can be made into 
a globe, throttle, line or pop 
safety valve. They can be at- 
tached to 125-lb. cast iron or 
150-lb. steel flanged fittings, 
as all of our valve flanges are 
drilled to these standards. They 
can also be substituted for stand- 
ard flanged elbows or tees in ex- 
isting pipe lines, as the overall 
length (face to face) of valves is 
the same as tees and elbows. 

From the standpoint of corro- 
sion resistance, Pfaudler Valves 
are highly satisfactory for any 
service glass-lined equipment 
withstands. If you are being 
balked in some of your process 
for lack of equipment which 
will withstand the corrosive ac- 
tion of the reagents, why not 
take up your problem with 
Pfaudler engineers? Glass- 
lined valves are only one of 
the many items Pfaudler has 
developed to cope with difficult 
process conditions. 


THE PFAUDLER CO., Rochester 4, N. Y 
Branch Offices: 330 West 42nd St., New 
York 18, N. Y.; 1442 Conway Bidg., 
Chicago 2, Ill; 1325 Howard St., San 
Francisco 3, Calif.; 455 Paul Brown Bidg., 
St. Louis, Mo., 7310 Woodward Ave., 
Detroit 2, Mich; 1318-lst Nat'l Bank 
Bidg., Cincinnati 2, O.; 1228 Commer- 
cial Trs. Bidg., Philadelphia 2, Pa.; 751 
Little Bidg., Boston 16, Mass; 1034 
Washington Bidg., Washington 5, D. C 
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Plocdler Glebe Type Vaive 
designed to close agoms! the 
pressure, and is preferable wher 
flush type might chotter in reg 
ating of throttling flow of liquid 
Seating of valve 
should be checked after assemt 
and if necessory grind in v 
seat by turning grind-in_ whee 














Pfaudier Line Valve co 
assembled in reverse globe valve 
pressure closing) or globe » 
design 
elther straight line or angle 


ogomst pressure 
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effect to act as a relief v 
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Pfaudier Pop Safety Vol 
special form of the othe 
volves, for installation in 
outlet nozzle of a vessel 

pipe line). Pop effect is o 
ond valve remains tight 

relief pressure and dc 


close again until pressure dror 


about ten per cent. 
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